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B.A./B.Sc .-Ist Year (Ist Semester)
MATHEMATICS e

SESSION -2020-21, 3 031>, 201t W
Paper I: Calculus-I

Maximum Marks: 50 Marks Pass Percentage: 35%

Maximum Time : 3 Hrs . ,;-ub_
: A
?mv-J‘IDLs fane sducfion 322

INSTRUCTIONS FOR THE PAPER-SETTER

I'he question paper will consist of three sections A. B and C. Sections A and B will
have four questions each from the respective sections of the syllabus and Section C will
consist of one compulsory question having eight short answer type questions covering
the entire syllabus uniformly. Each question in Sections A and B will be of 7.5 marks
and Section C will be of 20 marks.
'INSTRUCTIONS FOR THE CANDIDATES -

Candidates are required to attempt five questions in all selecting two questions from
each of the Sections A and B and compulsory question of Section C.

Section-A

Differential Calculus: € - & definition of the limit of a function. Basic properties of

limits. Continuous functions and classification of discontinuities. Differentiability,
Derivative of nth order, Leibnitz theorem. Asymptotes. Test for concavity and
convexity , Points of inflexion, Tracing of Curves with y'and y"(Standard curves in
Cartesian form without use of Grapher).

Section-B
Functions of several variables: Limits, continuity and differentiability of two
variables. Partial derivatives and its Linearization, Chain rule, Partial derivative with
constrained variables. Homogeneous functions, Euler theorem and its applications,
Extreme values and saddle points, Lagrange multipliers, Taylor’s theorem and its linear
and quadratic approximation.

RECOMMENDED BOOKS :

I Malik and Arora ,Mathematical Analysis, New Academic Science, 2017

2. Thomas and Finney .Calculus and Analytic Geometry, Ninth Edition.

3. R. K. Jain and S.RK. lyengar:Advanced Engineering Mathematics, Narosa
Publishing House.
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PAPER-II: DIFFERENTIAL EQUATIONS

Maximum Marks: 50 Marks Pass Percentage: 35%
Maximum Time : 3 Hrs

s

INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will
have four questions each from the respective sections of the syllabus and Section C will
consist of one compulsory question having eight short answer type questions covering
the entire syllabus uniformly. Each question in Sections A and B wili be of 7.5 marks
and Section C will be of 20 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in all selecting two questions from
each of the Section A and B and compulsory question of Section C.

g

Section-A

First order differential equations : Order and degree of a differential equation,
Separable differential equations, Homogeneous differential equations, equations
reducible to Homogenous differential equations , Exact differential equations, Linear
differential equations and equations reducible to linear differential equations.

Higher order differential equations : Wronskian, Solution of Linear homogeneous
and non-homogeneous differential equations of higher order with constant coefficients
and with variable coefficients, Method of Variation of Parameters.

Section-B
Higher order differential equations : Differential operator method, Linear non-
homogeneous differential equations with variable coefficients, Euler's Cauchy method.
Series solution of Differential equation: Regular point, ordinary point, Power Series
method. Frobenius method, Bessel and Legendre Equations, Legendre and Bessel
functions and their properties , recurrence relations, orthogonality, Rodrigue’s formula.

RECOMMENDED BOOKS :
|. George F .Simmons ; Differential Equations with Apllication and historical
Notes(Textbooks in Mathematics) CRC press

2. Rai Singhania : Ordinary and Partial Differential Equations , S.Chand & Company,
New Delhi
3. Zafar Ahsan: Differential Equations and Their Applications, Prentice-Hall of India
Pvt. Ltd. New Delhi-Second edition
4. H.T.H. Piaggio :  An Elementry Treatise on Differential equations : Barman
Press.
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v PAPER-III: LINEAR ALGEBRA ]

Maximum Marks: 50 Marks Pass Percentage: 35%
Maximum Time : 3 Hrs

INSTRUCTIONS FOR THE PAPER-SETTER

The question paper will consist of three sections A, B and C. Sections A and B will

have four questions each from the respective sections of the syllabus and Section C will
consist of one compulsory question having eight short answer type questions covering
the entire syllabus uniformly. Each question in Sections A and B will be of 7.5 marks

and Section C will be of 20 marks.

INSTRUCTIONS FOR THE CANDIDATES
Candidates are required to attempt five questions in all selecting two questions from

each of the Section A and B and compulsory question of Section C.

Objective: This course familiarizes the students with the study of matrices which is
used in solving linear equations and basic notions in linear algebra that are often used in
‘ mathematics and other sciences.

- Section-A

I'lementary operation on matrices, Inverse of a matrix using Gauss Jordan Method.
Linear independence of row and column vectors, Row rank, Column rank and their
equivalence. Eigen values. Eigen vectors and the characteristic equation of a matrix,
Diagonalization, Cayley-Hamilton theorem and its use in finding inverse of a matrix,
Consistency of a system of linear equations.

Section-B

Vector spaces, Examples, Linear Dependence, Linear Combinations, Bases and
Dimension. Subspaces. Linear transformation, Algebra of linear transformations.
Matrices as linear transformations, Matrices and change of basis, Kernel and image,

Rank and Nultity theorem.




RECOMMENDED BOOKS :

5

Gibert Strang: Linear Algebra and its Applications, Cengage Learning,
Publishers ( Fourth Edition) o
P.B. Bhartacharya, S.K.Jain & S.R.Nagpau! : first course in Linear Algebra,
New Age International (P) Limited . ‘
Serge Lange: Introduction to Linear Algebra, Springer

Kenneth Hoffman . Kunze : Linear Algebra, PHI {Second Edition)

Charles W. Curtis: Linear Algebra An Introductory Approach, Springer
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B.A./ B.Sc .-Ist Year (2nd Semester)
MATHEMATICS
SESSION : 2020-21, 1+ v o iooe ] 'fd/
PAPER-IV: CALCULUS-II

Maximum Marks: 50 Marks Pass Percentage: 35%
"Maximum Time : 3 Hrs

Fos fsv dc/p pdare §ducaho, Sade Sy

INSTRUCTIONS FOR THE PAPER-SETTER
The question paper will consist of three sections A, B and C. Sections A and B will
have tour questions each from the respective sections of the syllabus and Section C will
consist of one compulsory question having eight short answer type questions covering
the entire syliabus uniformly. Each question in Sections A and B will be of 7.5 marks
and Section C will be of 20 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in ali selecting two questions from
cach of the Section A and B and compulsory question of Section €.

Objective: The objective is to introduce Vector Analysis and the Calculus of Several
Vanabies and their applications
Section-A

Integral Calculus

Double integrals, Double integrals in Polar Forim, Change of order and change of variable
m double integral. Triple integrals in Rectangular co-ordinates. Triple integrals in
Cylindrical and Spherical co-ordinates. Applications to evaluation of Areas, Volume,
Centre of Gravity and Moments of Inertia,

Section-B

Vectors in the plane , Cartesian Co-ordinates and vectors in spaces, Dot and cross products.
Lines and planes in space. Line integrals, vector fields , work circuiations and flux, Path
ndependence. Potential Functions and Conservative Fields, Green theorem in Plane. surface
arca and surface integrals, Stokes Theorem and the divergence theorem.

RECOMMENDED BOOKS :

I, Malik and Arora ,Mathematical Analysis, New Academic Science, 2017

2. Thomas and Finney .Calculus and Analytic Geometry, Ninth Edition,

P ROK. Jain and SRK. lvengar:Advanced Engineering Mathematics,Narosa
Publishing House,
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_The question paper will consist of three sections A, B and C. Sections A and B will

PAPER-V: PARTIAL DIFFERENTIAL EQUATIONS

Maximum Marks: 50 Marks Pass Percentage: 35%
Maximum Time : 3 Hrs

INSTRUCTIONS FOR THE PAPER-SETTER

have faur guestions each from the respective sections of the syllabus and Section C will
consist ol one gompulsory question having eight short answer type questions covering
the entire syllabus uniformly. Each question in Sections A and B will be of 7.5 marks
and Section C will be ot 20 marks.

INSTRUCTIONS FOR THE CANDIDATES

(Candidates are required to attempt five questions in all selecting two questions from
cach of the Section A and B and compubsary guestion of Section C.

Ohjective: The objective of the course s 10 equip the students with the knowledge of
Partial differential gquations of first. second and higher orders and their applications

: Section-A

Partial differential equations @ Partial differential equation of first ordet, Lagrange's
sofution.. Integral surfaces passing through a given CUrve, surfaces orthogonal to a
given system of surfaces, Partial differential equation of first order but of any degree ,
Charpit’s general methed of solution.

Partial differential equations of second and higher order : Partial differential
equations of the second order and their classification into hyperbolic, elliptic and
parabolic types. canonical forms.

Section-B ;
Lomogeneaus and non-homogeneous partial differential equations with constant
coefficients  One dimension Wave and Heat Equation. Two dimensional Laplace
cquation by separation of variable method and D'Alembert’s solution of wave
cquation. .
REC()MMENDED BOOKS:
| (eorge F .Simmons . Differential Equations with Apllication and historical
Notes(Textbooks in Mathematics) CRC press
7 Rai Singhania : Ordinary and Partial Differential Equations" ,S.Chand & Company,
New Delhi
1. N Sneddon . Elements of Partial Differential Equations, Me Graw Hill Book
Co.
4. 7Zalar Ahsan Differential Equations and Their Applications, prentice-Hall of India
pyvt. Lid, New Defhi-Second edition
5. H.T.H. Piaggio : An Elementry Treatise on Differential equations Barman
Press.
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PAPER-VI : ANALYTIC GEOMETRY

Maximum Marks: 50 Marks Pass Percentage: 35%
Maximum Time : 3 Hrs

INSTRUCTIONS FOR THE PAPER-SETTER
Ihe question paper will consist of three sections A, B and C. Sections A and B will
hine four questions each from the respective sections of the syllabus and Section C will.
Consist af one compulsory guestion having eight short answer type questions covering
v entire syllabus uniformiy. Each question in Sections A and B will be of 7.5 marks
nd Seetion O will be of 20 marks.

INSTRUCTIONS FOR THE CANDIDATES

Candidates are required to attempt five questions in al selecting two questions from
cach of the Section A and B and compulsory question of Section C.

Objective: This course introduces two and three dimensional geometry. 1t familiarizes
the students with the study of conics. obligue axes, cone cylinder and conicoid

Section-A

(eneral Equation of Second Degree: conic section, centre of conic section, principal '
axes and eccentricity of a conic, axis, latus rectum, vertex and focus of a parabola,
travig of cones

Polar Equation of a conic: tracing of the conic. chord joining two points, tangents,
oemals, polar. director circle and asymptotes,

Introduction of Obligue Axes: distance between two points, equation of a line, angle
et een e o fines, lengtl of perpendicular, angle between the pair of lines, oblique axes
from rectangular axes, invariants. equation of circle, parabola, ellipse. hyperbola

Section-B
Sphere: Section of a sphere by a plane. sphere through a given circle. Intersection of a
line and sphere. tangent line. tangent plane, angle of intersection of two spheres and
condition ol orthogonality
Cone: general second degree equation of a cone, its intersection with a plane and with
4 line. enveloping cone, right circular cone, the cone ax? + by? + cz* =
Cylinder: enveloping cylinder, right circular cylinder

RECOMMENDED BOOKS :

. p K Jain and Khatil Ahmad: Text Book of Analytical Geomeltry. New Age
International Publishers, Third Edition

3 Ghanti Narayan and P.K Mittal: Analytical Solid Geometry, 17™ Revised Edition .
S Chand and Co.. New Delhi, 2006.

1 N.Saran and R.S. Gupta:  Analytical Geometry of Three Dimensions,Pothishala
vt Lid. Allahabad.
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HMTAAL. 3731 ufasT
Al I
2020—21, 2021-22 W3 2022—23 RAS BH

AAeg ufagT |
I8 W : 100 ‘ fert fed um Je B8 vid : 35
nEgdt HiaE @ 25 Wid wegsl yeiaE fed uH JT SE i : 09
I udtfemm: 75 wi TFad! ydifemr fed A I B8t wid : 26
A 3 9 (fmyss: 6 Uigha Y3t ae37)
fA%EA 3 Us YyA3a":
-8 FE a1 (A 2fand iy Hg w3 37 582 fitw 9hr) 20 g

FI—n: (1) fesiu-gus” : fefomia, IFEB, W3 3T w3 fefaris, mierdt [Efenr-ysEy, 13
I 3 famrs YA, W3 I feg fefamres € ugrel, W3 3mr 3 fRfamires e wiftminys w3 I3<de
wife fefim’ &8 reu3 foda Iua| 10 o
w(2) famra-fefamrs 3 st 3

(i) frrs-fefimis w3 3 JUrret feg fefomis S ugrdl, witlas w3 37 2wt aife, fefamiaser 3
I3lE FETdl T I8 IHe fd Age-Gud v REend w3 fuds-faaugs € HAB| usaH & Tad

3I&E / AIBUTSl FETedl T WRTE IHT Mitmis 05 Wid
(ii) Fead fefoms' &g A3 39&tET Faeedl (JIE3T 100 FEL): Waede w3 @d feg @d31 10 Wd
-8 FI-8 & YAII I8 a1 w3 9w (2) fed HaY G339 @8 yas| 15%2=30 Wi
wa-dF w3 ug Aea g8t gerfest:

1. USeH @ € 991 @ w3 W JEd ud3 yHs U3g s gar @wind v &g <fanr Ardar|

2. 391 @ &5 (i) fan Fgret & fer-eRg/Ag w3 ST 53 Usd @ g (35 &9 i) 10 Wi

(i) Ur3g" At Areardt (g9 fRY ) 2 x 5=10w=

L. FT91 wW-(1) TIAR I fefimg & fan B '3 fody fous s faor aear (s &Y ) 10 Wi
w-(2) famirs-fefamies w2 H3-3mr @ 391 (i) 9 T yis Ue Ared w3 fefenrad 9 fod s yms

T §33 84ar| 05 g
- (2) T Iastal AETEE @8 QuIT (i) &9 fefomrss Reerd fed wargH € 15 wae &3 Fredl
fost fed fefewrast 10 raet T drrdl wigere 291 w3 €6 & T &g TI34T 10 W=

5. FI-E: USHH @ I G FE I W I W (2) T Ay @39 B 15 (F91 Q@ 1Y 10 w3 I vi-2
T 5 Yrs U ArEdl| Iadiet Haeest @8 39 fed uraaH fey ean waddl mEe’ € UArH nigee €
gfdz3T, €3 @ Hew uey, FEena’ 94 ATS UR 7" AdT J6| fefenratl & A yist € Ay §39 22
J=IN TI YFS T 2 wig J=d 15x2=30 W&

Aafed s AHarat
11 fefamrase Aac<est an, 3T feamwr, UAg, ufewsr
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11
12.
13;

14.
15.
16.
17,
18.
19,
20.
21.
22
23.
24,
25;
26.
27.
28.

Abnormal behavior of oxygen:
ngHHS T wATgE feegg
Absorption: Ays

Actinoid contraction: WaeI& e g

a

CIEL]

Activation energy: 9375 Ga
Adventitious roots: IHET HF
Alkynes: W@ﬁ g

Alpha particles: M&gr &=

Amorphous solids: WigHEET &H
Anther: UgTara |

. Antibiotics: HIE

Antielectron: l{f? fE’S’)HE""(S
Apomixes: WHINHES

Applied Physics: w@{gasféﬁaﬁ
fegga 3f3at

Archesporium: WISt HUGMH
Asexual reproduction: WfSatt yreas
Astronomical scale: Y18 Uog
Atomic: l{HTﬁ'T

Autogamy: ARUITIIE

Automation: FRU'SE

Average rate: WH3 24T

Binary solution: © night U
Catalyst/Catalysis: @3‘}3’6/@3’1{3‘5
Cell differentiation: 1S fe3va

Cell division: A% feavis

Cervix: IIdg H'Idl

Chemical kinetics: IAToEd HSAI3
Circular orbits: Bagrarg wafae
Classical Physics: & Ha 336

29.
30.

31,

32.

33

34.

35:
36.
37.
38.
39.
40.
41.
42,
43,

44.

45.
46.
47.
48.
49,
50.
51
52,
53:

54

Coleorhiza: A g gy
Concentration of solutions: W& St
HWE3"

Coordination compounds:
QurRigruzs Bfae

Coordination isomerism: §rfoAtTs

"

HHMId 3"

Coordination polyhedron:
Gurforts ggess
Coordination theory: QUATTHUIZ®
ufyre e oz

Cyclic structure: a9t HITa"
Depressants: WeH&H

Dialysis: 58! fagga

Dioecious: faxH &3t

Distillation: IHIEE

Double fertilization: @Ja" f5Ros
Electric circuit: fAFSE Agae
Electro Chemistry: famat gmfes
Electrodynamics: fe8aca feaHan

Electromagnetic radiations: faH &
gget fefags
Electromagnetism: o8 gaa3"
Elements: 33

Elliptical orbits: nigrarg wafae
Embryo sac: E‘g&aﬂ
Embryogenesis: g ISR
Embryonic development: EGL fean
Endosperm: HQ"EQ'H

Entropy: nisegnit

Enzyme catalyst: W@H@H‘L{Bﬁ
. Epicotyl: €I U39 uas
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56.
57.
58.
59,
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75

76.

17
78.

Exothermic: 37 f&aTAT

External fertilization: Haral fsRgs
External genitalia: Il 7E& nidT
Fallopian tubes: wigefashi
Ferromagnetism: TII‘S’EEHB"
Fertilization: f6RT&

Filament: fa®™e

Fission: fed3&

Force: 58

Fossil fuel: UBJ'E 98¢

Galaxy: Wre™H Jiar

Gamete transfer: GdTHI ARG 3&E
Gametes: WJHA

Gametogenesis: WdTHd He o'
Geitonogamy: A3t ugrdre
Glans penis: RS U3
Gravitation: III3FIHS

Half-life: W3g W]

Haploid: QTEEBGT AS

Heat engine: 3™ e
Heliocentric Theory:lja'ﬂm
fAa'3

Homogamete or isogamete:

AHEATHET

Hydrogen Bond: I8IZH& HOH
Hymen: WA uger

79;
80.
81,
82.
83.

84.
85.

86.
87.
88.
89.
90.
o1

92,
93.
94,
95.
96.
97.
98.
99.
100.

Hyperacidity: WII3A€HIUS

Ideal solutions: WeIH WS

Implantation: w3g JuE

Impurity defects: WHT3" °F

Inner transition elements: "»IEQ?S?

WIIaE 33

Insemination: SI9r Ho'd

Instability constant: WHIEI3™ REE

W

Interaction: W3l fawr

Intermolecular forces: W33 Wes €8

Intermolecular: W3awWE<T

Internal energy: Wi3fagd @amr

Internal fertilization: *‘»{EEJ?):T UL

Interstitial compounds: ni3g fat

wfara

lonic conductance: WHSE T&BI3"

lonic isomerism: WTE&EE HHMTEIT

lonization enthalpy: WiEss waaaU

lonosphere: WEISHEMT

Isomerism: AHWAE3"

Kinetic energy: aﬂ‘zm@aﬂf

Kinetic theory: WEdI3T RO

Kingdom fungi: 88! HaI3
Magnitudes: UfgHE

RO

\




ghA.A. 391 ufgs

(darst BT
2020—21, 2021-22 W3 2022—23 RAS S

AHed T
g Wi : 100 fer fed um Iz st wim : 35
nEgat BtaE : 25 WA wiegdt yetaE fed ur JF & vid : 09
Fraat ydifemm 75 g grgat ydifumr fed ur I &8t wid : 26
AH 3R (iftmruss: 6 Wz Y3t ge3m)
frden 3 us yr3a:
391- € T93d ey (Hur, 7. gfieg us fifw gez, 3. Aage filw, et galeafiret ufevs

10+10 + 20 W
g1 -1 g R fallae: fefamis 2 939 &s Atz fan witns, fefimrs-18, feezas 7 hiieg asgdn

& O fadse/ fouz € finedt 10 wa
ni—2 (i) fefamirs &5 wdfgz fai nlerdet 09 T Uarst ngee 05 e
(i geast fefimrs’ a8 AEfU3 IF&tE FEe=E! (100 FEe): Weee w3 o  fegegld 100
F9-¥ QUITI fABEH T 391 @ w3 9T w-2 (i) '3 o3 AU €39 T8 yIs| 30N
wa-E3g w3 Jug Reg ot gefesh

1. use @ @ 991 @ w3 i It ud3 Yis U3S s gt @B v 8 Efamr
2. 99 € fe:

(i) foR fe= fosela = fer/ A/ i fegret/ usa @ yget 93 Yo f¥& &9 i) 10 via

(i) fosio feud fegra’ medt ddu yas| (s9 T Q) axs=10 wia
L. I -1 fefomirs @ 939 & Adfaz ol was, fefamrs -8, fedzasr 7 iterg wife @ witast
fed 2 fet 2 & fait felt ‘3w follae fove Bt fagr Aar| (R & fia) 10 Wig
5. -2 ¥ QU (i) fed © Yy UR Fredl w3 fefenrast & O T ffa yis ga& dRarl 05 via
6. w-2 B GusTar (ii) feg 15 vigrgH A’ € & 10 waet T Uardl nigee w3 oo foo <93 ayf faor
H=ar| 10 Wi
5. 3912 feu us yAse Ta3a feRa w3 Iaatel naeedl o g9 9 @l @397 el 15 (us
YA3e 934 feda Y 10 w3 Iaaie maeedt @8 g9 {9 5 yas U2 wredl| Iaalel Aueedl @8
391 few useH feu waw wiadd mee’ @ Uarst nigee € 833, §o' © Hee gun, Aueny 8 AT S
U 7 Fee 6| fefenrast & Ard Yy’ @ Ay €39 92 Jedl sdx yAs B 2 Wi JEall 15x2-30 Wi

| A fed uts mardt
21 fefamirese weerest an, 3 fegmr, U, ufenrse
e
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10.

11.,
12,
13.
14.

15.

16.
17.
18.
19.
20.

21,

22,
23.
24,

25.

Mammary glands: €0 J[&Mmi
Mass: ’;JF{

Maxwell’'s equations: N 8
EREEH

Mechanics: HAfSaH
Mega-sporangium: H__'IQE'TFF@FT
Menstrual cycle:}Fﬁ:Ta gdg
Metallic solids: O3<t &H
Metallurgy: O 3gIHaT
Microscope:El’ai’Eﬂ?)'
Microscopic and Macroscopic: HHH
w3 HES

Microsporangium: 8‘587?—1“5?}?
Minerals: HfEH

Mitosis: HHE(B’E?T fesmis
Molecular Asymmetry: WE=T
WHHH3"

Molecular orbit theory: WE=I
nrgfaes fAu's

Molecular solids: We< &H
Molecular:“{‘g"f\%a

Multiple fission: EEIHS’?)'

Natural Sciences: geaétﬁm
Newtonian mechanics: 6@
wW3adl fRO3

Non polar molecular solids: ngJel
wWed &R

Non-ideal solutions: WE-WEIAS WH
Nuclear Model: &gdl HIS
Octahedravoids: Wo2Ball far
Oestrus cycle: HE Bad

26

27.
28.

29.

30.
34
32.
33:
34.
35.
36.
37.
38.
38.
~40.
41,

42.

43.
44,
45.

46.

47.
48.
49,
50.
51;

52.

. Optics: I{BFHB?[

Osmotic pressure: Hd"HJE ©H
Ostwald process: GRET B l{féff‘EmF
Outbreeding devices: §JJ YHES
EE

Ovaries: WZAH

Ovary:*ﬁ?aﬂ

Oviparous: w3 T TP HIL
Ovulation: W3-83HIAS

Ovule: “{3@

Oxidation number: WaHIGIE Hitm
Oxidation state: WiSHIGIE WEHE'
Ozone: G1&

Para magnetism: N@EEG’T
Parthenogenesis: f6HTS Ifa3
Penetrating ray: UJeHa fads

Photoelectric effect: Ya™H ang
Photoelectric effect: 22fedafed
ys<

Physical quantities: 33 IrHf
Physics: 3f3dr

Pollen grain: Yd'dlde

Pollen-pistil interaction: Yd'dl-
feA3diaAg ni3g-fafanr
Pollination: U3'dle
Poly-embryony: §Jgdde 3"
Positron: Uelled's

Pre fertilization: [GATES yge
Pregnancy: dIdg U'dd

Primary valence: Yfendl Hua3"
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53.
54.
55.
56.
57,
58.
59,
60.
61.

62.
63.
64.
65.
66.

67.

68.

69.
70.

71.
72.
73.
74.
75.
76.
77.

78.
79.

Pseudo solutions: FTHN &H

Pyro metallurgy: 3™ " 3adH
Qualitative: JTE3™HA

Quantitative: H'3J3HH

Quantum Mechanics: smiieH 334t
Reduction: faGaledsn
Reproduction: YAz &

Reverse osmosis: @82’51’}{ YdHJz
Rigid and deformable bodies: EB’ 3
feguerts fiig

Rocket propulsion: Iac 5T
Scientific Method: fefamras fedt
Scrotum: Y38 a5t |
Semiconductors: MJIUTEI
Seminiferous tubules: FIIEHES
&G

Semipermeable membrane: Mdd
Urgas 58

Semisynthetic polymers: WdQd
HABHI gg8d

Sexual reproduction: &3t YrEao

Shape selective catalysts:
WIIIE I G30a

Solid state: SH WEHE"

Solubility: WSEHSI™

Sound waves: O&! 3dar
Spermatogenesis: HIEJEHE O
Sporulation: HIHEAES

Statistical mechanics: M3 W3gdt
Stimulated emission: @€1U3
SELER

Super cooed liquids: RIEGIEES g<
Superconductivity: WIgBI3

80.
81.
82,
83.
84,
85.
86.

87.
88.
89.
90.
91.
92.
93.
94,
95.
96.
97.
98.
99,
100.

Syngamy: WdTHd Tjﬂ?@

Telescope: g@é’[??

Temperature: ITUH™G

Terrestrial: Gd3-Hed!

Testes: U3'G

Thalamus: UHUMHS 77 YHUTS

Theory of relativity: FrUHE3 €

fAaz

Thermodynamics: gINFfeaTHaR

Transfer of heat: 34 A& 3J6

Ultrafiltration: m”s'gw fegdlags

Unification: Baltad&

Unit cell: Gfee A

Uterus: IIGFaH

Vagina: rreil

Vapor pressure: € HY €H

Viviparous: 50 T€ T8 Tl

Water hyacinth: EIECH
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B.Sc. (Physics) Part-1 ( Ist and Second Semester)

SCHEME
SESSION 2020-21, 2021-22, 2022-23
Code Title of Paper No of Max Marks Examination
Lectures Time (Hours)

SEMESTER -I Total | Ext. | Int.
Paper A | Mechanics-I 40 40 30 10 03 HRS.
Paper B | Vibrations and Waves-I 40 40 30 10 03 HRS.
Paper C | Electricity and Magnetism-I 40 40 30 10 03 HRS.

Practicals 80 30 22 08 03 HRS.
SEMESTER -1l
Paper A | Mechanics-I1l 40 40 30 10 03 HRS.
Paper B | Vibrations and Waves-l| 40 40 30 10 03 HRS.
Paper C | Electricity and Magnetism-II 40 40 30 10 03 HRS.

Practicals 80 30 22 08 03 HRS.

1)
2)
3)
4)
5)

6)

7

8)

General Instructions

There will be three papers of theory and one laboratory (practical) course.
The number of lectures per week will be three for each theory paper.

The number of lectures per week will be six for practicals.

The examination time for each theory will be 3 hours.

The examination time for practical will also be 3 hours.

The use of non programmable calculator will be allowed in the examination centre but this
will not be provided by the University/College.

Each theory paper will consist of three sections A,B and C . Section C is compulsory
Use of scientific non programmable caculator is allowed in practicals also.

SECTION A

There will be four questions. Each question will carry five marks. Two questions are to be
attempted

SECTION B

There will be four questions. Each question will carry five marks. Two questions are to be
attempted.

SECTION C

There will be seven questions of short answer type covering the whole syllabi. Each question will
carry two marks. Any five question to be attempted.




Semester -1

PAPER A: MECHANICS-I

Maximum Marks : External 30 Time Allowed: 3 Hours
Internal 10 Total Teaching hours: 40
Total 40 Pass Marks: 35 %

Out of 40 Marks, internal assessment (based on two mid-semester tests/ internal examination, written
assignment/project work etc. and attendance) carries 10 marks, and the final examination at the end of the
semester carries 30 marks.

Instruction for the Paper Setter

The question paper will consist of three sections A, B and C . Each of sections A and B will have
four questions from respective sections of the syllabus. Section C will have 07 short answer type questions
(Candiate is to attempt any five questions), which will cover the entire syllabus uniformaly. Each question
of sections A and B carry 05 marks. Section C will carry 10 marks of 2 marks each.

Instruction for the candidates

1) Candidates are required to attempt two questions each from section A and B, and the entire
section C is compulsory and Consist of seven questions (Candidate is to attempt any five
guestions).

2) Use of non programmable calculator is allowed in the examination centre but this will not be
provided by the University/College.

SECTION A

Cartesian and spherical polar co-ordinate systems, area, volume, displacement, velocity and acceleration in
these systems, Solid angle, Various forces in Nature (brief introduction), Centre of mass, Equivalent one
body problem, Central forces, Equation of motion under central force, Equation of orbit in inverse square,
Force field and turning points, Kepler laws and their derivations.

SECTION B
Relationship of conservation laws and symmetries of space and time. Inertial frame of reference. Galilean
transformation and invariance, Non-inertial frames of reference, Coriolis force and its applications. Variation
of acceleration due to gravity with latitude. Focault pendulum (qualitative). Elastic collision in Laboratory
and C.M.system, velocities, angles and energies, Cross section of elastic scattering . Rutherford scattering
(qualitative).

Text Books:

1. Mechanics : Berkeley Physics Course, vol. | by C.Kittel, W.D.Knight and M.A.Ruderman, Mc Graw-
Hill Publication

2. Mechanics : H.S.Hans and S.P.Puri, Tata McGraw Hill, New Delhi



Semester —I

PAPER B: VIBRATIONS AND WAVES-I

Maximum Marks : External 30 Time Allowed: 3 Hours
Internal 10 Total Teaching hours: 40
Total 40 Pass Marks: 35 %

Out of 40 Marks, internal assessment (based on two mid-semester tests/ internal examination, written
assignment/project work etc. and attendance) carries 10 marks, and the final examination at the end of the
semester carries 30 marks.

Instruction for the Paper Setter

The question paper will consist of three sections A, B and C . Each of sections A and B will have
four questions from respective sections of the syllabus. Section C will have 07 short answer type questions
(Candiate is to attempt any five questions), which will cover the entire syllabus uniformaly. Each question
of sections A and B carry 05 marks. Section C will carry 10 marks of 2 marks each.

Instruction for the candidates

1) Candidates are required to attempt two questions each from section A and B, and the entire
section C is compulsory and Consist of seven questions (Candidate is to attempt any five
guestions).

2) Use of non programmable calculator is allowed in the examination centre but this will not be
provided by the University/College.

SECTION A

Simple harmonic motion, energy of a Simple Harmonic Oscillation (SHO). Compound pendulum, Electrical
oscillations. Transverse vibrations of a mass on a string, composition of two perpendicular SHM of same
period and of period ratio 1 : 2. Anharmonic oscillations. Decay of free vibrations due to damping.
Differential equation of motion, types of damping. Determination of damping co-efficient-logarithmic
decrement, relaxation time and Q-Factor. Electromagnetic damping (Electrical oscillator).

SECTION B

Differential equation for forced mechanical and electrical oscillators. Transient and steady state oscillation.
Displacement and velocity variation with driving force frequency, variation of phase with frequency
resonance, Power supplied to an oscillator and its variation with frequency, Q value of a forced oscillator
and band width. Q-value as an amplication factor of low frequency response.

Text Books:

1. Physics of Vibrations and Waves by H.J.Pain, Wiley & Sons, New Delhi
2. Fundamentals of Vibrations and Waves by S.P.Puri, Tata McGraw Hill, New Delhi.
3. Waves and Oscillations, by E.Crawford, Berkeley Physics Course, McGraw-Hill Publications.



Semester-|

PAPER C: ELECTRICITY AND MAGNETISM-I

Maximum Marks: External 30 Time Allowed: 3 Hours
Internal 10 Total Teaching hours: 40
Total 40 Pass Marks: 35 %

Out of 40 Marks, internal assessment (based on two mid-semester tests/ internal examination, written
assignment/project work etc. and attendance) carries 10 marks, and the final examination at the end of the
semester carries 30 marks.

Instruction for the Paper Setter

The question paper will consist of three sections A, B and C . Each of sections A and B will have
four questions from respective sections of the syllabus. Section C will have 07 short answer type questions
(Candiate is to attempt any five questions), which will cover the entire syllabus uniformaly. Each question
of sections A and B carry 05 marks. Section C will carry 10 marks of 2 marks each.

Instruction for the candidates

1) Candidates are required to attempt two questions each from section A and B, and the entire
section C is compulsory and Consist of seven questions (Candidate is to attempt any five
guestions).

2) Use of non programmable calculator is allowed in the examination centre but this will not be
provided by the University/College.

SECTION A

Basic ideas of Vector Calculus, Gradient, Divergence, curl and their physical significance, Laplacian in
rectangular. Coulomb’s Law for point charges and continuous distribution of charges. Electric field due to
dipole line charge and sheet of charge. Electric flux. Gauss’s Law and its applications. Gauss’s divergence
theorem and differential form of Gauss’s Law. Green’s’s theorem.

SECTION B

Work and potential difference. Potential difference as line integral of electric field. Electric potential due to a
point charge, a group or point charges, dipole and quadruple moments, long uniformly charged wire,
charged disc. Stoke’s theorem and its application in Electrostatic field, curl E=O. Electric field as gradient of
scalar potential. Calculation of E due to a point charge and dipole from potential. Potential due to arbitrary
charge distribution and multipole moments. Poisson and Laplace’s Equation and their solutions in Cartesian
and concept of electrical images. Calculation of electric potential and field due to a point charge placed
near an infinitely conducting sheet.

Text Books:

1. Fundamentals of Electricity and Magnetism by Author F.Kipp.

2. Electricity and Magnetism. Berkeley Physics Course. Vol. Il by E.M Purcell, McGraw-Hill, 1965.
3. Introduction to classical Electodynamics by David Griffith.

4. EM waves and Radiating systems by Edward C. Jordan and K.G Balmain.



B.Sc. (Physics)
General Guidelines for Physics Practical Examinaiton
Maximum Marks : External 22

Internal 08
Total 30
1. The student will be asked to perform one experiment out of the experiments mentioned in syllabus.

2. The distribution of marks is as follows :
()  One full experiment requiring the student to take some data, analyse it and draw
conclusions-(candidates are expected to state their results with limits of error.  (10)

(i)  Brief theory (04)
(i) Viva-Voce (04)
(iv)  Record(Practical File) (04)

3 There will be one session of 03 hours duration. The paper will consist of 06 experiments out of which
an examinee will mark 04 experiments and one of these is to be alloted by the external examiner.

4 Number of candidates in a group for practical examination should not exceed 12.
5. In a single group no experiment be allotted to more than three students in any group.

6.  The student should determined Standard Deviations and probable error in the calculations whereas
needed.

Semester- | (75 Hours)

1. Analysis of experimental data by :
i) Fitting of given data to a straight line. ii) Calcution of probable error.

2. To establish relationship between torque and angular acceteration using fly wheel and hence to find
inertia of flywheel.

3. To determine the Young's Modulus by bending of beam.
4. To study one-dimensional collision using two hanging spheres of different materials.
5. Determination of Poisson's ratio for rubber.

6. Study the dependance of moment of inertia on distribution of mass (by noting time periods of
oscillations) using objects of various geometrical shapes but of same mass.

7. To set up CRO for Sine and Square wave and to find their frequency and amplitude.
8. Study the depedence of solenoidal field on number of turns and current.

9. To study the magnetic field produced by a current carrying solenoid using a search coil and to find
the value of permeability of air.

10. To determine the value of air capacitance by de-Sauty method and to find the permitivity of air and
also to determine the dielectric constant of medium.

11. To study the efficiency of an electric kettle/heater element with varying input voltages.
12. To study the working of energy meter.

Text and Reference Books:

1. B.Sc. Practical Physics, By C.L.Arora, S.Chand & Co.
2. A Laboratory Manual of Physics for undergraduate classes by D.P.Khandelwal



Semester —I1

PAPER A: MECHANICS-II

Maximum Marks : External 30 Time Allowed: 3 Hours
Internal 10 Total Teaching hours: 40
Total 40 Pass Marks: 35 %

Out of 40 Marks, internal assessment (based on two mid-semester tests/ internal examination, written
assignment/project work etc. and attendance) carries 10 marks, and the final examination at the end of the
semester carries 30 marks.

Instruction for the Paper Setter

The question paper will consist of three sections A, B and C . Each of sections A and B will have
four questions from respective sections of the syllabus. Section C will have 07 short answer type questions
(Candiate is to attempt any five questions), which will cover the entire syllabus uniformaly. Each question
of sections A and B carry 05 marks. Section C will carry 10 marks of 2 marks each.

Instruction for the candidates

1) Candidates are required to attempt two questions each from section A and B, and the entire
section C is compulsory and Consist of seven questions (Candidate is to attempt any five
guestions).

2) Use of non programmable calculator is allowed in the examination centre but this will not be
provided by the University/College.

SECTION A

Rigid body motion: Rotational motion, principal moments and axes. Euler's equations; precession and
elementary gyroscope. Galilean transformation and Invariance, Non-Inertial frames, concept of stationary
universal frame of reference and ether. Michelson-Morley experiment and its result.

SECTION B

Postulates of special theory of relativity. Lorentz transformations, Observer and viewer in relativity.
Relativity of simultaneity. Length, Time, Velocities,Relativistic Doppler effect. Variation of mass with
velocity, mass-energy equivalence, rest mass in an inelatic collision, Relativistic momentum and energy,
their transformation, concepts of Minkowski space, four vector formulation.

Text Books:
1. Mechanics : Berkeley Physics Course, vol. | by C.Kittel, W.D.Knight and M.A.Ruderman, Mc Graw-
Hill Publication

2. Mechanics : H.S.Hans and S.P.Puri, Tata Mc Graw Hill Publication, New Delhi



Semester -11

PAPER B: VIBRATIONS AND WAVES-II

Maximum Marks : External 30 Time Allowed: 3 Hours
Internal 10 Total Teaching hours: 40
Total 40 Pass Marks: 35 %

Out of 40 Marks, internal assessment (based on two mid-semester tests/ internal examination, written
assignment/project work etc. and attendance) carries 10 marks, and the final examination at the end of the
semester carries 30 marks.

Instruction for the Paper Setter

The question paper will consist of three sections A, B and C . Each of sections A and B will have
four questions from respective sections of the syllabus. Section C will have 07 short answer type questions
(Candiate is to attempt any five questions), which will cover the entire syllabus uniformaly. Each question
of sections A and B carry 05 marks. Section C will carry 10 marks of 2 marks each.

Instruction for the candidates

1) Candidates are required to attempt two questions each from section A and B, and the entire
section C is compulsory and Consist of seven questions (Candidate is to attempt any five
guestions).

2) Use of non programmable calculator is allowed in the examination centre but this will not be
provided by the University/College.

SECTION A

Stiffness coupled oscillators. Normal co-ordinates and normal modes of vibration. Inductance coupling of
electrical oscillators, Types of waves, Wave equation (transverse) and its solution, The string as a forced
oscillator, Characteristic impedance of a string. Impedance matching. Reflection and transmission of
energy, Reflection and Transmission Energy, Reflection and transmission of string, wave and group
velocity. Standing waves on a string of fixed length. Energy of vibrating energy string,wave and group
velocity.

SECTION B

Physical interpretation of Maxwell's equations. Electromagnetic waves and wave equation in a medium
having finite permeability and permittvity but with conductivity =0. Pointing vector. Impedance of a
dielectric to EM waves, EM waves in a conducting medium and skin depth. EM waves velocity in a
conductor an anomalous dispersion. Response of a conducting medium of EM waves. Reflection and
transmission of EM waves at a boundary of two dielectric media for normal incidence. Reflection of EM
waves from the surface of a conductor at normal incidence.

Text Books:

1. Fundamentals of Vibrations and Waves by S.P.Puri, Tata McGraw Hill, New Delhi.

2. Physics of Vibrations and Waves by H.J.Pain, Wiley & Sons, New Delhi

3. Waves and Oscillations, by E.Crawford, Berkeley Physics Course, McGraw-Hill Publications, New
Delhi.

4. EM Waves and Radiating Systems by Edward C.Jordan and K.G.Balmain, Prentice Hall of India, New
Delhi.



Semester-I1I

PAPER C: ELECTRICITY AND MAGNETISM-I1

Maximum Marks: External 30 Time Allowed: 3 Hours
Internal 10 Total Teaching hours: 40
Total 40 Pass Marks: 35 %

Out of 40 Marks, internal assessment (based on two mid-semester tests/ internal examination, written
assignment/project work etc. and attendance) carries 10 marks, and the final examination at the end of the
semester carries 30 marks.

Instruction for the Paper Setter

The question paper will consist of three sections A, B and C. Each of sections A and B will have
four questions from respective sections of the syllabus. Section C will have 07 short answer type questions
(Candiate is to attempt any five questions), which will cover the entire syllabus uniformaly. Each question
of sections A and B carry 05 marks. Section C will carry 10 marks of 2 marks each.

Instruction for the candidates

1) Candidates are required to attempt two questions each from section A and B, and the entire
section C is compulsory and Consist of seven questions (Candidate is to attempt any five
guestions).

2) Use of non programmable calculator is allowed in the examination centre but this will not be
provided by the University/College.

SECTION A

Current and current density, equation of continuity. Microscopic form of Ohm’s Law.(J=0E ) and
conductivity. Failure of Ohm;s Law. Invariance of charge. E in different frames of reference. Field of a point
charge moving with constant velocity. Interaction between moving charges and force between parallel
currents. Behaviour of various substances in magnetic field. Definition of M and H and their relation to free
and boundcurrents. Permeability and susceptibilities and their inter-relationship. Orbital motion of electrons
and diamagnetism. Electron spin and paramagnetism. Ferromagnetism. Domain theory of Ferromagnetism.
Hysteresis Loss. Magnetisation curve. Ferrites..

SECTION B

Lorentz’s force. Definition of B. Biot Savart’'s Law and its applications to long straight wire, circular current
loop and solenoid. Ampere’s Circuital law and its application. Divergence and curl of B. Hall effect
expression and co-efficient. Vector potential, Definition and derivation of current density-definition its use in
calculation or change in magnetic field at a current sheet. Transformation equation or E and B from one
frame to another. Faraday’s Law of EM induction. Displacement current . Maxwell’s equations. Mutual
inductance and reciprocity theorem. Self inductance L for solenoid. Coupling of Electrical circuits. Analysis
of LCR series and parallel resonant circuits. Q—factor. Power consumed power factor..

Text Books:

1. Fundamentals of Electricity and Magnetism by Author F.Kipp.

2. Electricity and Magnetism. Berkeley Physics Course. Vol. Il by E.M Purcell, McGraw-Hill, 1965.
3. Introduction to classical Electodynamics by David Griffith.

4. EM waves and Radiating systems by Edward C. Jordan and K.G Balmain.



B.Sc. (Physics)
General Guidelines for Physics Practical Examinaiton

Maximum Marks : External 22

Internal 08
Total 30
1. The student will be asked to perform one experiment out of the experiments mentioned in syllabus.
2. The distribution of marks is as follows :
(i)  One full experiment requiring the student to take some data, analyse it and draw
conclusions-(candidates are expected to state their results with limits of error.  (10)
(i)  Brief theory (04)
(i)  Viva-Voce (04)
(iv)  Record(Practical File) (04)
3 There will be one session of 03 hours duration. The paper will consist of 08 experiments out of which
an examinee will mark 06 experiments and one of these is to be alloted by the external examiner.
4 Number of candidates in a group for practical examination should not exceed 12.
5. In a single group no experiment be allotted to more than three students in any group.
6. The student should determined Standard Deviations and probable error in the calculations whereas
needed.
Practical Semester I (75 hours)
1. To study the variation of time period with distance between centre of suspension and centre of

gravity for a bar pendulum and to determine

i) Radius of gyration of bar pendulum about an axis through its Centre of Gravity and
perpendicular to its length.

i) Value of Centre of Gravity, g.

Determination of g by Kater's pendulum.

Determination of modulus of rigidity of material of a wire using Maxwell's needle.

Measurement for logarithmic decrement, co-efficient of damping, relaxation time and quality factor
of a damped simple pendulum.

To determine the frequency of AC mains using a sonometer and an electro magnet.
To determine the low resistance using Carey Foster Bridge.

Determination of unknown capacitance by flashing and quenching of neon lamp.
Study the phase relationships between voltage and current using impedence triangle.

To study the resonance in series and parallel LCR cicuits for different resistances and calculate Q-
value.

10. To determine the given inductance by Anderson's bridge.

11. Verify laws of electromagnetic induction.

12. To study the induced emf as function of velocity.

Text and Reference Books:

1. B.Sc. Practical Physics, By C.L.Arora, S.Chand & Co.
2. A Laboratory Manual of Physics for undergraduate classes by D.P.Khandelwal



B.SC. (PHYSICS) PART-I (Ist & lInd SEMESTER
SESSION 2020-21, 2021-22, 2022-23

PAPER A : Mechanics -l
PAPER A : Mechanics-II

1

Dr. Manjitinder Kaur,
Department of Physics, Govt. Mohindra College, Patiala.
Mobile No: 94179-76418

Dr. Makhan Singh,
Department of Physics, Govt. Rajindra College, Bathinda.
Mobile No : 98154-92001

Dr. Gurdeep Singh Sekhon
Department Of Physics, Govt. College, Mohali.
Mobile No : 98882-89101

Dr. Harvinder Singh
Department of Physics, Govt. Ripudman College, Nabha.
Mobile No 95017-58600

Surinder Singla
Department of Physics,
Govt. Ranbir College, Sangrur, Cell No. 9417383906

Dr. Baljit Singh,
Department of Physics, Khalsa College, Bela.
Mobile No 98149-26827

PAPER B : VIBRATIONS AND WAVES-I
PAPER B : VIBRATIONS AND WAVES-II

Dr. Manju Midha,
Department of Physics, Govt. Mahindra College, Patiala.
Mobile No 98723-75737

Dr.Harvinder Singh,
Department of Physics, Govt. Ripudaman College, Nabha.
Mobile No 950175-8600

Professor Harjinder Singh Mann,
Department of Physics, Govt. Rajindra College, Bathinda.
Mobile No : 98157-29166

Dr.Meera Rani,
Department of Physics, Govt. College, Ropar.
Mobile No : 94175-90982

Dr. Gurdeep Singh Sekhon
Department of Physics, Govt. College Mohali.
Mobile No: 98882-89101

Professor Jatinder Singh Gill,
Department of Physics, Govt.College, Ropar
Mobile No 81460-22995.



Paper C
Paper C

Professor Harpal Kaur,
Department of Physics, Govt. Mohindra College, Patiala
Mobile No : 977791-73989

Dr. Makhan Singh
Department of Physics, Govt. Rajindera College, Bathinda
Mobile No. 98154-92001

Dr. Manjitinder Kaur,
Department of Physics, Govt. Mohindra College, Patiala
Mobile No 94179-76418

Electricity and Magnetism-I
Electricity and Magnetism-ll

Dr. Makhan Singh
Department of Physics, Govt. Rajindera College, Bathinda
Mobile No. 98154-92001

Professor Ravinder Singh,
Department of Physics, Govt. Mohindra College, Patiala.
Mobile No : 94170-96353

Surinder Singla

Department of Physics,

Govt. Ranbir College, Sangrur,
Cell No. 9417383906

Professor Jatinder Singh Gill,
Department of Physics, Govt. College,Ropar.
Mobile No : 8146022995

Dr.Meera Rani,
Department of Physics, Govt. College, Ropar
Mobile No : 9417590982

Dr. Lovleen
Department of Physics, Govt. College for Women, Patiala.
Mobile No : 98147- 15350



PRACTICALS
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Mrs. Manjitinder Kaur,
Department of Physics, Govt. Mahindra College, Patiala. Mobile: 98153 16929

Dr.Makhan Singh,
Department of Physics, Govt. Rajindra College, Bathinda. Mobile: 98154 92001

Dr. Gurdeep Singh Sekhon
Department of Physics, Govt. College, Mohali. Mobile: 988828 89101

Dr. Harvinder Singh ,

Department of Physics, Govt. Ripudman College, Nabha. Mobile: 950175-8600
Mr. B.S. Stayal,

Department of Physics, Govt.College Ropar. Maobile: 94170 22131

Dr. Gurpreet Singh
Department of Physics, DAV College Bathinda.

Dr. Baljit Singh
Department of Physics, Khalsa College Bela. Mobile No: 98149-26827

Mrs. Harpal Kaur,
Department of Physics, Govt. Mohindra College, Patiala Mobile: 977791-73989

Mr. Inderjit Singh
Department of Physics, Govt. College, Ropar Mobile: 98767-85054

Mr. Harjinder Singh Mann,
Department of Physics, Govt. Rajindra College, Bathinda. Mobile: 98157-29166

Mr. Ravinder Singh,
Department of Physics, Govt. Mohindra College, Patiala. Mobile: 94170-96353

Dr. Loveleen,
Department of Physics, Govt. College for Women, Patiala. Mobile: 98147 15350

Dr.Jagdish Singh,
Department of Physics, Guru Teg Bahadur College, Anandpur Sahib

Mrs. Anoop Kaur
Department of Physics, Govt. College, Faridkot.

Mr. Jatinder Singh Gill,
Department of Physics, Govt. College, Ropar. Mobile No: 81460 22995

Dr. Manjit Singh Saini,
Department of Physics, Govt. Mohindra College, Patiala. Mobile No: 94179 76418

Dr.Meera Rani,
Department of Physics, Govt. College, Ropar Mobile No: 94175 90982

Mr. Joginder Singh Batra,
Department of Physics, Govt. College, Mohali. Mobile No: 98158-46609

Dr. M.P.Singh,
Guru Kashi College, Talwandi Sabo, Mobile No : 94170-67792

Dr. Jaspal Singh,
Department of Physics, Punjabi University Girls College, Mansa
Mobile No: 94780 11059
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22

Dr. Tajinder Singh
Department of Physics, Mata Gujri College, Fatehgarh Sahib. Mobile: 97819 86678

Surinder Singla
Department of Physics, Govt. Ranbir College, Sangrur, Cell No. 9417383906



B.Sc. (CHEMISTRT) PART — |
(SEMESTER FIRST & SECOND)
(SESSION — 2021-22} (CHEB3PUP)

*As per University Letter No. 13831/SM-6 Dated: 12.10.2016

Professor

.of
Pun!abi Uni\'ﬂl‘ﬂm

SEMESTER - |
PAPER CODE .TITLE MAX MARKS B SEM.PAPER INT.ASSTT.
CHEB1101T -INORGANIC 35 26 09
CHEMISTRY
CHEB11Q2T ORGANIC 35 26 09
CHEMISTRT
CHEB1103T PHYSICAL 35 26 Q9
CHEMISTRY
' CHEB1104L PRACTICAL 45 16 (PASS MARKS)
CHEMISTRY
SEMESTER - i
BAPER CODE TITLE MAX MARKS SEM.PAPER INT.ASSTT,
- CHEB1201T INORGANIC 35 26 09
CHEMISTRY
CHEB1202T ORGANIC 35 26 09
CHEMISTRT
CHEB1203T PHYSICAL 35 26 - 09
CHEMISTRY
CHEB1204L PRACTICAL 45 16 (PASS MARKS)
CHEMISTRY
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- configurations of the elements and ions.

B.Sc¢. (Chemistry) Part-1
2020-21, 2021-22 & 2022-23

SEMESTERI
Paper Title Max. Sem. Paper Int. Asstt,
' Marks
| INORGANIC CHEMISTRY 35 26 09
I ORGANIC CHEMISTRY 35 26 09
I1] PHYSICAL CHEMISTRY 35 26 09
I PRACTICAL CHEMISTRY 45 16 (Pass Marks)
SEMESTER 11 _
Paper Title Max. Sem. Paper Int. Asstt.
) Marks
I INORGANIC CHEMISTRY 35 26 09
I ORGANIC CHEMISTRY 35 26 09
I PHYSICAL CHEMISTRY 35 26 09
11 PRACTICAL CHEMISTRY" 45 -16 (Pass Marks)
Drug Abuse Problem, Management and Prevention* 100 (MM) 70 (SP) 30(IA)

Quazlifying Paper: Session 2016-17, 2017-18 and 2018-19
*As per University Lettef No.13831/SM-6 Dated: 12.10.2016

PAPER-1
INORGANIC CHEMISTRY
Max Marks : 35 _ 30 hours (
Semester Paper : 26 L S Time allowed - 3 hrs
Internal Assessment: 9 : 3 period/week

Pass Marks : 35%

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections: A, B and C. Sections A and S
B will have four questions each from the respective section of the syllabus and will = !
carry 4 marks each. Section C will consist of 5 short answer questions that will cover
the entire syllabus and will be of 2 marks each. Use of scientific non-programmable

" calculator is allowed.

INSTRUCTIONS FOR THE CANDIDATES .
Candidates are required to attempt five questions (Section C 9th question

being compulsory) selecting two questions from each of A & B Sections.

. - Section - A :
1. Atomic Structure ' 7 hrs.
Idea of de Broglie matter waves, Heisenberg uncertamty principle, atomic
orbitals, Schrodinger wave equatlon, significance of, ¥ and , ¥ 2, quantum numbers, -
radial and angular wave functions and probability dlstnbutlon curve, shapes of s, p, d

orbitals. Aufban and Pauli exclusion principles, Hund's multiplicity rule. Ele/cW {&M

ofessor & l-‘e&d.
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2 Perindie Propertics 3 hrs,

Position of element in the pertodic table effective nuelear charge and s
calculations, Atomic and ionic radii, jonization energy, electronic affinity  and
cIcctmncgati\-'ity-deﬁnilion, methods of determination of evaluation. trends in
periodic table and applications in predicting and explaining the chemical behavious.

3. Chemistry of Noble gases ' 3 hrs.

Chemical properties of the noble gases, chemistry of Xenon, structure and
bonding in xenon compounds.

Section - B

1. Chemical Bonding - I . 15 hrs.
- Covalent Bond-Valence bond theory and its limitations, directional

- characteristics of covalent bond, various types of hybridization and shapes of simple

inorganic molecules and jons, BeF, , BF;, CH,, PF s, SF ¢, IF 7, SnCl, » XeF 4, BFy,
PF ¢, SnCl,

2, Chemical Bonding - 1T

Valence shell electron pair repulsion (VSEPR) theory tp NH;, H;0%, SF,,
CIF;, ICL, and H,0. MO theory, homonuclear (elements and ions of Ist and 2nd
row), and heteronuclear (BO, CN, c0*, No*, CO, CN), diatomic molecules,
multicenter bonding in electron deficient molecule (Boranes) percentage jonic

character from dipole momerit and electronegativity difference.

SEMESTER 1
PAPER-II
ORGANIC CHEMISTRY
Max Marks : 35 ' "~ 30 hours
Semester Paper : 26 Time allowed - 3 hrs
Internal Assessment: 9 3 period/week

Pass Marks : 35%;

INSTRUCTIONS FOR THE CANDIDATES )
Candidates are -Tequired to attempt five questions (Section C 9th queéstion

- being compulsory) selecting two questions from each of A & B Sections.

Yt
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Section - A

1. Structure and Bonding 3 Hrs.
Hybridization, bond lengths and bond angles, bond encrgy. localized and
delocalized chemical bond, Van der Walls interactions, resonance. hyperconjugation,
aromaticity, inductive and field effects, hydrogen bonding.
11 . Mechanism of Organic Reactions 7 Hrs
Curved arrow notation, drawing electron movements with half- headed and
double headed arrows, homolytic and heterolytic bond breaking. Types of reagents of
organic reaction. Energy considerations. Reactive intermediates-bocations,
carbanions, free radicals, carbenes, arynes and nitrenes (with examples). Assigning
formal charges on intermediates and other ionic species.
Methods of determination of reaction = mechanism . (product analysis,
intermediates, isotope effect, kinetic and stereo-chemical studies).

III. Alkanes ) 4 Hrs.

Isomerismn in alkanes, sources, methods offormation (with special reference to
Wurtz reaction, Kolbe reaction, Corey-House reaction and decarboxylation of
carboxylic acids), physical properties and Mechanism'of free radical halogenation of
alkanes: onentanon, reactivity and selectivity.

Section - B -

1. Cyclo alkanes 3 Hrs.

Cycloalkanes-—nomenclature chemical reactions, Baeyer's strain theory and its
limitations. Ring strain in small rings (cyclopropane and cyclobutane), theory of strain
less rings. The case of cyclopropane ring: banana bonds.

2. Alkenes, Cycloalkenes -~ - - ) ‘ : 6 Hrs.

- Nomenclature of alkenes-methods of formation, mechanisms and dehydratxon '
of alcohols and dehydrohalogenation of alkyl halides regioselectivity in alcohol
dehydration. The Saytzeff rule, Hofmann elimination, physical properties and relative
stabilities of alkenes. Chemical reactions of alkenes-mechanisms involved in
hydrogenation, electrophnhc and free radical additions Markownikoffs rule,
hydroboration-oxidation, ~oxymercuration reduction.  Epoxidation, ozonolysis,
hydration, hydroxylation and oxidation with. KMnO;. Polymerization ofalkenes. -
Substitution and the allylic and vinylic positions of alkenes. Industrial application of = - ,
ethylene and propene. o

Methods of formation, conformation and chemical reactions of Cycloalkenes.

3. Dienes And Alkynes ' 6 Hrs.

Nomenclature and classification of dienes: isolated, conjugated and cumulated
dienes. Structure of allenes and butadiene, methods of formation, polymerization.
Chemical reactions-1,2 and 1,4 additions, Diels-Alder reaction.
Nomenclature, structure and bonding in alkynes. Methods of formatlon
Chemical reactions of alkynes, acidityn of alkynes. Mechanism of clectrophlllc and
nucleophilic addition reactions hydroboration-oxidation. metal-ammonia rgduggion CU 2

oxidation and polymerization.
Professor & Heady
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SEMESTER |
PAPER-III
PHYSICAL CHEMISTRY

Max Marks : 35 30 hours
Semester Paper : 26 Time allowed - 3 hrs
Internal Assessment: 9 3 period/week

Pass Marks : 35%

INSTRUCTIONS FQR THE PAPER SETTER

The question paper will consist of three sections: A, B and C. Sections A and
B will have four questions each from the respective section of the syllabus and will
carry 4 marks each. Section C wil consist of 5 short answer questions that will cover
the entire syllabus and wil] be of 2 marks each. Use of scientific non-programmable

- INSTRUCTIONS FOR THE CANDIDATES .
Candidates are required to attempt five questions (Section C 9th question
‘being compulsory) selecting two questions from each of A & B Sections.

2. Evaluation of Analytical Data 6 Hrs.
Terms of mean and median, precision and accuracy in chemical analysis,

series involving relatively fow measurements, linear least squares curve fitting, types
. of errors, standard deviation, confidence limits, rejection of measurements (F-test and
_Q-test_) numerical problems related to evaluation of analytical data,

o Section - B
3. Liquid State 4 Hrs,
Intermolecular forces, structure of liquids (a qualitative description) Structural
differences between solids, liquids and gases.
- Liquid crystals: Difference between liquid crystal, “solid and liquid,
Classification, structure of nematic and eholestric phases. Thermography and seven
" segment cell, ' .

-4. Gaseous State : ' 8 Hrs

states, reduced equation of state,
 Molecular velocities: Root mean square, average and most probable velocities.

‘ . \ A, hnﬂualfta tive discussion of the Maxwell's distribution of molecular velocities, collision
] 5f6fe%._ &Head, ~
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number, mean free path and collision diometer. Liguifacation of gases {Fase on
Joule-Thoemson effect), ’

5. Physical Properties and Molecular Structure 4 Hrs.
Optical activity, polarization-(Clausius-Mossotti equation), orientation of
dipoles in an electric field, dipole moment. Induced dipole moment, measurement of
dipole moment temperature method and refractivity method. Dipole moment and
structure of molecules, magnetic properties-paramagnetism, diamagnetism and
ferromagnetism.

PRACTICAL CHEMISTRY - I
SEMESTER I

Max Marks : 45 6 Periods / week
Passing Marks : 35%

INSTRUCTIONS FOR THE
PAPER SETTERS EXAMINERS/CANDIDATES

The Practical Examinations will be held in mofning (one day) and -

morning session will be of 3 hours duration. During this session students will
perform semi micro analysis. Paper setter will enlist five different mixtures and
the examiner will randomly distribute these mixtures amongst the students.
Each candidate will analyse one mixture. Students are permitted to consult the
books for the scheme of tests for semimicro analysis. Examiners will check the
note books and will hold viva-voce,

INORGANIC CHEMISTRY
Semi-micro analysis: _ ,
- Cation analysis, separation and identification of ions from Groups I, II, III, IV,

V and VI. Anion analysis (2 cation and 2 anion with no interference). 30 Marks
Viva Voce : - 10 Marks
Copy _' ‘ ' 5 Marks
St
) -rrolegsor & Head;
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SEMESTER II
PAPER-]
INORGANIC CHEMISTRY

Max Marks ; 35 30 hours
Semester Paper : 26 Time allowed - 3 hrs
Internal Assessment: 9 3 period/week

Pass Marks : 35%

INSTRUCTIONS FOR THE PAPER SETTER
The question paper will consist of three sections: A, B and C. Sections A and

‘B will have four questions each from the respective section of the syllabus and will

carry 4 marks each. Section C will consist of 5 short answer questions that will cover

the entire syllabus and will be of 2 marks each. Use of scientific non-programmable

calculator is allowed.

~ INSTRUCTIONS FOR THE CANDIDATES

Candidates .are required. to attempt five. questions (Section C 9th question
being compulsory) selecting two questions from each of A & B Sections.

Section - A
1. Ioni¢ Solids- 5 hrs.
Concept of close packing, lonic structures, (NaCl type, Zinc blende, Wurzite,
Cal; , and antifluorite), radius ratio rule and coordination number, Limitation of
radius ratio rule, lattice defects, semiconductors, lattice energy and Born-Haber cycle,
solvation energy and solubility of ionic solids, polarizing power and polarisability of

" - ions, Fajan’s rule. Metallic bond-free electron, valence bond and bond theories.

2. s-Block Elements | 5 hrs.
Comparative study, diagonal relationships, salient features of hydrides,
solvation and complexation tendencies including their function in biosystems.

. 3.p-Block Elements (Group 13) 5 hrs.

_ Comparative study (including diagonal relationship) of groups 13 elements,
compounds like hydrides, oxides, oxyacids and halides of groups 13; hydrides of
boron-diborane and higher boranes, borazine, borohydrides. :

Section - B
4. p - Block Elements (Group 14-17) ‘ 15 hrs.

Comparative study (including diagonal relationship) of groups 14-17 elements,
compounds like hydrides, oxides, oxyacids and halides of groups 14-17; fullerenes,

carbides, fluorocarbons, silicates (structural principle), tetrasulphur tetranitride, basic

properties of halogens, interhalogens and polyhalides.

B.5c. Syltaous 5 6
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SEMESTER 1
PAPER-1]

ORGANIC CHEMISTRY
Max Marks : 35 30 hours
Semester Paper : 26 Time allowed - 3 hrs
Internal Assessment; 9 3 period/week

Pass Marks : 35%,

INSTRUCTIONS FOR THE PAPER SETTER

The question paper will consist of three sections: A, B and C. Sections A and
B will have four questions each from the respective section of the syllabus and will
carry 4 marks each. Section C will consist of 5 short answer questions that will cover
the entire syllabus and will be of 2 marks each. Use of scientific non-programmable
calculator is allowed. - i . '

: INSTRUCTIONS FOR THE CANDIDATES ‘
: Candidates are réquired to attempt five questions (Section C. 9th question
' being compulsory) selecting two questions from each of A & B Sections,

Section - A
1. Stereocheniistry of Organic Compounds | 15 Hrs

- i
G} ' Concept of isomerism. Types of isomerism _

Optical isomerisin-elements of symmetry, molecular chirality, enantiomers,
stereogenic centrec, optical activity, properties of enantiomers, chiral and achiral
molecules with two stereogenic  centres, diastereomers, threo and erythro
diastereomers, meso compounds, resolution of enantiomers, inversion, retention and
racermization. _

Relative and absolute configuration, sequence rules, D & Land R & S systems
of nomenclature, ‘ :

Geometric isomerism-determination of configuration of geometrig isomers, E
& Z system of nomenclature, geometric isomerism in oximes and alicyclic
compounds. '

. Conformational isomerism-conformational analysis of ethane and n-butane;.
i * ‘ conformations of cyclohexane, axial and equatorial bonds, conformation of mono
: - substituted cyclohexane derivatives. : '

Newman projection and Sawhorse formulae, Fischer and flying wedge
formulae.

Difference between conﬁguraﬁon and conformation.
Section - B
1. Arencs and Aromaticity 7 Hss,

Nomenclature of benzene "derivatives.' Aromatic nucleus énd Side chain,
Structure of benzene: molecular formula and Kekule structure. Stability and carbon-

carbon bond lengths of benzene, resonance structure, MO picture, _ _

meeﬁ' atum..,..,u K-K‘s,‘m - T
Deptt. of Chomistry \ . y
Punjabi University, Patiala -
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Aromaticity: the Huckel sule, aromatic ions,

Aromatic electrophilic substitution-general pattern ol thy mechanizm. role of ¢
and 7 complexes. Mechanism or nitration, halogenation. sutphonation, mercuration
and Friedel-Crafts reaction. Encrgy profile diagrams. Activating and deactivating
substituents, orientation and ortho/para ratio._ Side chain reactions of benzene

derivatives.
Methods of formation and chemical reaction of alkylbenzenes alkynyl
benzenes.
2. Alkyl and aryl halides 8 Hrs.

Nomenclature and classes of alkyl halides, methods of formation chemlcal
reacnons Mechanisms of nucleophilic substitution reactions of alkyl halides, Sn! and
S\’ reactions with energy profile diagrams.

‘Methods of formation of aryl halides, nuclear and side chain reactions. The
addition elimination and the elimination-addition mechanisms of nucleophilic
aromatic substitution reactions.

Relative reactivities of alkyl halides vs allyl, vinyl and aryl halides.

SEMESTER1I
PAPER-III
PHYSICAL CHEMISTRY
Max Marks : 35 30 hours
Semester Paper : 26 Time allowed -3 hrs
Internal Assessment: 9 3 period/week

Pass Marks : 35% |

INSTRUCTIONS FOR THE PAPER SETTER

" The question paper will consist of three sections: A, B and C. Sections A and
B will have four questions each from the respective section of the syllabus and will
carry 4 marks each. Section C will consist of 5 short answer questions that will cover
the entire syllabus and ‘will be of 2 marks each, Use of scientific non-programmable
calculator is allowed.
INSTRUCTIONS FOR THE CANDIDATES

* Candidates are required to attempt five questions (Section C 9th question

being compulsory) selecting two questions from each of A & B Sections.

Section - A
1. Solutions, Dilute Solutions and Col]igative Properties 8 Hrs,
Ideal and non-ideal solutions, methods of expressing concentration of
solutions, activity and activity coefficients.

. Dilute solution, colligative properties, Raoult's law, relative lowering of
vapour pressure, molecular weight determination. Osmosis, law of osmotic pressure

and its measuremem determination molecular weight' from osmotic pressure,
Pro;essor Syfubus $ysien
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Elevation of builing paint and depression of frecsing e, L Cimodynamic
derivation of rclution betwcen moftecular weight and clesation in hoilmg point and
depression in freezing point. Experimental methods for dL.[LiI]l]IllIlé various
colligative properties.
Abnormal melar mass, degree of dissociation and association of solutes.
2. Colloidal State 7 Hrs.
Definition of colloids, classification of colloids
Solids in liquids (sols): properties-kinetic, optical and electrical; stability of
colloids protective action, Hardy-Schuize law, gold number.
Liquids in liquids (emulsions) types of emulsions, preparation, Emulsifiers.
Liquids in solids (gels): Classification, preparation and properties inhibition.
General applications of colloids.

Section-B

3. Chemical Kinetics and catalysis ' 15 Hrs.
Chemical kinetics and its scope, rate of a reaction, factors influencing the rate

of a reaction- concentration, temperature, pressure, solvent, light, catalyst. .

Concentration dependence of rates, mathematical characteristics of simple chemical
reactions-zero order, first order, second order, pseudo order, half life and mean life.
Determination of the order of reaction-s-differential method, method of integration,
method of half life period and isolation method.

Radioactive decay as a first order phenomenon.

Theories of chemical kinetics, effect of temperature on rate of reaction.
Arrhenius equation, concept of activation energy.

Simple collision theory based on hard sphere model, transition state theory
(equilibrium hypothesis). Expression for the rate constant based on equilibrium
constant and thermodynamic aspects.

Catalysis and general characteristics of catalytic reactions. Homogeneous
catalysis, acid base catalysis and enzyme catalysis including their mechamsms
Michaelis Menten equation for enzyme catalysis and its mechanism.

"~ PRACTICAL CHEMISTRY II
' SEMESTER II X
Max Marks : 45 6 Periods / week
Passing Marks : 35%
INSTRUCTIONS FOR THE

PAPER SETTERS EXAMINERS/CANDIDATES

In this session in morning students will perform physical and organic

chemistry practicals. Examiner will again conduct viva-voce of students.

1) The examiner should preferably give different liquids solids to the
candidates for the determination of boiling point/melting point and
crystallization from the list of liquids/solids by the paper setter.

2) The paper setter will provide a list of five physical chemistry
experiments. The examiner will allo; one experiment randomly to

each candidate. The candidate will write theory, brief procedurc and

B.5¢. Syllabus Sysem
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seneral caleulations of the experiment in the first 10 minutes and
thereafter perform the actual experiment.

DETAILS OF DISTRIBUTION OF MARK S

1) Melting point/boiling point/crystallization 10 marks
2) Physical chemistry experiment - ' 20 marks
a) Initial write up 7 marks
b) Performance 18 marks
4) Viva-voce 10 marks
5) Note Book 5 marks
Laboratory Techniques

Determination of melting points:

Naphthalene, 80-82°, Benzoic acid, 121.5-122°

Urea, 132.5-133° Succinic acid, 184.5-185°.
Cinnamic acid, 132.5-133°, Salicylic acid, 157.5-158°.
Acetanilide, 113.5-114° m-Dinitrobenzene, 90°,
p-Dichlorobenzene, 52°, Asprin, 135°,

Determination of boiling points )
Ethanol, 78°, Cyclohexane, 81.4°. Tolune 110.6°, Benzene, 80°.

Crystalhzatlon
Concept of induction of crystallization
Phthalic acid from hot water (using fluted filter paper and seamless funnel)

Acetanilide from boiling water

Naphthalene from ethanol

Benzoic acid from water
Physical Chemistry Experiment 20 Marks
Chemical Kinetics
1. To determine the specific reaction rate of the hydrolysis of methyl

acetate/ethyl acetate catalyzed by hydrogen ions at room temperature.

2. To study the effect of acid strength on the hydrolysis of an ester.

3. Viscosity & Surface Tension of pure liquids.
To determine the viscosity and- surface tension of 02H50H and glycerin
solution in water

4. Molecular weight determined by Rast method.

Viva Voce 10 Marks
Copy . 5 Marks

. . BOOKS SUGGESTED (THEORY COURSES) .
1. Basic Inorganic Chemistry. F.A. Cotten. G. Wilkinson and P.L.. Gaus. WIICW

2. Concise Inorganic Chemistry. J. D. Lee. ELBS.
‘ Progssm&m
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Y Concepts of Models of Inorganic Chemistry. B, Doaglas. 1. McDanicl and 1
Alexander, John Wiley.

- Inorganic Chemistry. D.E. Shriver, P. W- Aikins and C.H. Langford. <Oxford.

- Inorganic Chemistry. W. W. Porterfield Addison, Wesley,

- Inorganic Chemistry. A.G. Sharpe, ELBS.

- inorganic Chemistry. G.L. Miessler and O.A. Tarr, Prentice Hall.

. Organic Chemistry. Morrison and Boyd, Prentice Hall.

. Organic Chemistry. L.G. Wade Ir.Prentice Hall.

10. Fundamentals of Organic Chemistry. Solomons, John Wiley.

11.0rganic Chemistry. Vol. I, Il & 111, S.M. Mukherji, S.P. Singh and R.P. Kapoor,
Wiley Eastern Ltd. (New Age International)

12.0rganic Chemistry. F.A. Aarey, McGraw Hill India.

13. Introduction to Organic Chemistry. Stretwieser, Heathcock and Kosover,
Machmilan.

14. Physical Chemistry. G.M. Barrow, International Student Edition. McGraw Hill.

I5. Basic Programming with Application. V X, Jain, 1'ata McGraw Hill,

16.Computers and Common. Sense. B. Ryal and Shely, Prentice Hall.

17.University General Chemistry. C.N.B. Rao. Macmillan.,

18.Physical Chemistry. R.A. Alberty, Wiley Eastern Ltd.

19.The Elements of Physical Chemistry, P.w. Aikins, Oxford,

20.Physical Chemistry Through Problems. S.K. Dogra and S. Dogra'. Wiley Eastern
Ltd.

1.
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BOOKS SUGGESTED (LABORATORY COURSES)
L. Vogel's Qualitative Inorganic. Analysis, revised, Svehla, Orient Longman.

2. Vogel's Textbook of Quantitative Inorganic Analysis (revised), J. Basseff, R.C.

Dennery, G.H. Jeffery and J. Mendham, ELBS.

Standard Methods of Chemical Analysis, W.w. Scott the Technical Press.

Experimental Inorganic Chemistry: W.G. Palmer, Cambridge.

5. Handbook of Preparative Inorganic Chemistry. Vol. I & 11, Brauer, Academic
Press. '

6. Inorganic Synthesis, McGraw Hill,

Sl

7. Experimental Organic Chemistry. Vol. 1 & Ii, P.R. Singh, D.S. Gupta and K.S.

Bajpai, Tata McGraw Hill.

8. Laboratory Manual in Organic Chemistry. R X. Bansal, Wiley Eastern.’

9. Vogel's Textbook O/ Practical Organic Chemistry. B.S. Furniss, A.1. Harnaford, V.
ogers, P.w.G. Smith and A.R. Tatchell, ELBS. -. _

10. Experiments in General Chemistry. CN.R. Rao and Ue. Aggarwal, East- West
Press.

11. Experiments in Physical Chemistry. R.C. Dass and B. Behra, Tata McGraw Hill. _

12. Advanced Practical PhysicalChemistry, J.B. Yadav, Goel Publishing House.

13. Advanced Experimental Chemistry. Vol. I : Physical, J.N. Gurtu and R. Kapoor, S.
Chand & CO. :

14. Selected Experiments in Physical Chemistry, N.G. Mukherjee, J.N. Ghose &
Sons.

13. Experiments in Physical Chemistry. J.E. Ghosh, Bharati Bhavan.
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