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PREFACE

It gives me and my team immense pleasure to have prepared the curriculum for the
Bachelor of Technology in Biotechnology. The team comprised of Mr. Hari Krishna
Saiju, Mr. Sagar Thapa, Mr. Dilip Bhattarai, Dr. Krishna Kumar Mishra, Dr. Parash
Mani Timilsina, Dr. Sambhu Prasad Dhital, Mr. Sandeep Thapa and Mr. Nabin
Bhattarai, Members of Biotechnology/Biochemistry subject committee.

The revised syllabus has been meticulously upgraded by the Subject Committee of
Biotechnology/Biochemistry, with significant contributions from various experts and
stakeholders in the field. The syllabus has been made to be consistent with and at par
with other curriculum of the country and abroad incorporating the recent advances and
market demands as far as possible. This is a four years course with eight semesters. The
highlights of this curriculum are: (i) Tried to make this curriculum more practical
oriented by introducing laboratory exposure to the students from the beginning. (11)
Integration of laboratory management and quality control with research methodology
and biostatistics for the comprehensive and complete lab examination. Our primary
goal was to ensure the curriculum remains current, comprehensive, and aligned with
both academic standards and industry requirements.

I would like to thank and acknowledge all my team members for their contribution and
expert panelists for their invaluable feedback. I would like to thank the staff of
Purbanchal University, Faculty of Science and Technology for their logistic support.

Last but not the least, I would like to thank Purbanchal University especially, Prof. Dr.
Pawan Kumar Jha, Dean, Faculty of Science and Technology, for giving this
opportunity and trusting us. ‘

i\%a Saj

Chairperson,
Subject Committee- Biotechnology/Biochemistry

Purbanchal University
Faculty of Science and technology.
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. Title of course:

The official title of the program is Bachelor of Technology in Biotechnology
(B.Tech. Biotechnology)

Objective:

The objective of the B.Tech. Biotechnology program is to produce a competent
and responsible professional.

Course Objective:

* To produce graduates with adequate knowledge and skills in various fields
of Biotechnology enabling them to pursue further education in relevant
areas and to develop professionalism independently.

» To provide supportive activities to the development of industries based in
healthcare, agriculture, environmental, plant and animal resources.

e To carry out fundamental and applied research in Biotechnology with a
strong emphasis on research which can contribute to development in the
modernization of traditional technology and transfer of modern technology.

Course Duration:

The course duration is 4 years which is divided into 8 semesters.

Theory: 112 Credit
Practical: 31 Credit
Seminar: _ 4 Credit
Project Work/ Internship: 8 Credit
One semester 15 Weeks
One credit for theory class 15 Hours
One credit for practical class 30 Hours
One day project work 6 Hours
One seminar 60 Hours
Total credits of B.Tech. Biotechnology Course 155 Credit
One practical class should be carried out in 2 hours,

One practical group = 16 students.

Total Total Project Works Seminar | Grand Total
Theory Practical finternship Credits Credits
Credits Credits Credits

112 31 8 4 155
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Course Coding:

Each course 1s given three capital letters (BTB) followed by four-digit numbers.
BTB letter indicates B.Tech. Biotechnology program and four-digit numbers

indicates year, semester and last two digit indicate sequence of subject
respectively.

Eligibility for admission:
As per the rules of the University.

Duration of the course and course of study:

The period of the B.Tech. Biotechnology degree course shall be of eight

semesters (4 academic years). The academic session consists of two semesters
per year.

Minimum working days in an academic year:

Each academic year shall consist of not less than 180 days with 90 working days
per semester.

Medium of Teaching:

English Language shall be the medium of teaching for all the subjects of study

and for examinations of the B.Tech. Biotechnology course.

Instructions:
i.  Each Semester consists of a minimum of 15 weeks working days.
ii.  Internal assessment of Theoretical (40%) will be based on two internal
assessments, attendance and class performance.
iii.  Internal assessment of Practical: 40% will be based on day-to-day
attendance, viva, laboratory performances.
iv. A minimum of 80% attendance in theory and practical classes are
compulsory.
v. A student has to obtain minimum 40% marks in theory paper and 50%
marks in practical subjects separately to pass each subject.
Teaching/ Learning Methodology:

1. Lectures:

Theory classes will be conducted minimum 5 hours per working
days according to the routine set by the department.

il. Practical/Demonstration:
The students have to carry out the practical/laboratory work to learn the
prescribed  skills under the supervision of the respective
teachers/laboratory in charges. Some practical may be demonstrated
either manually or by video demonstration. The practical/demonstration
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would be subjected to change according to the need of the subject matter
as decided by the department.

Problem oriented learning/Self-directed learning:

"Problem oriented leaming" and self-directed learning shall be applied
whenever appropriate, that will be helpful to set problem-based
questions in the examination.

10. Project work/Internship:

In fourth year (eighth semester), the project/internship assignment will be
given to students (in minimum 2 and maximum 4) which should be
completed and submitted to the department in prescribed time. Students
shall review and search the literature, conduct research and prepare project
work report under the supervision of assigned supervisor. The students
will have to defend their project work.

In case of internship, individual student should complete the minimum
requirement set by the department and submit the internship report in
prescribed format and present their report to the department for evaluation.

11. Seminar Works:

In eight semester, individual students shall be given topics related on
scientific publication, review article, case study etc. Students shall present
their topic and the evaluation for the same will be done by internal and
external examiner.

12.Evaluation System:

Evaluation system is divided into internal evaluation and end semester
final examination (external evaluation).

12.1. Internal Evaluation:

Marks Allocation for Internal Eyaluation

Theory Practical | Seminar | Project Work
FM pm| Fm | pM| P | pm| M| PM
40% of full marks &
e.g.; If full marks are 75 then 12| 10| 5 40 20 40
Internal marks will be 30
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Internal Evaluation Criteria:
A. Theory (If full marks of internal examination is 30)

SN Criteria T Percentage (%) | Full Marks
1 Minimum two assessments 50 15
2 Attendance T 75
3 Class Performance & Discipline 25 7.5

L - Total 30
B. Practical
SN | Cnteria Percentage (%) | Full Marks
1 Lab Performance 50 5
2 Record File 15 1.5
3 Attendance 15 1.5
4 VIVA 20 3
Total 10

C. Seminar

S.N | Criteria Percentage (%) | Full Marks
1 Content 50 20
2 Presentation & Performance 35 14
3 Interaction Skills 15 6
Total 40

D. Project Work

S.N Criteria Percentage (%)| Full Marks
1  Proposal Submission and Approval 10 8
2 Dissertation writing & Literature 20 16
Review & References
3 Research work performance 40 32
4 Scientific contents: 10 8
Contribution & Existing Subject
knowledge in his/her work.
5 Result & Discussion 10 8
6 Presentation Skill & Communication 10 8
S Toml [ 80
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12.2 End Semester Examination (External Evaluation):

Marks Allocation for End Semester Assessment

Theory Practical P\;’:::‘ Seminar
M PM| FM| PM| FM | PM| FM| PM
60%

(If full marks is 75 then end 18 15 7.5

120 | 60 60 | 30
[ semester examination marks is 45

End semester examination will be conducted by Examination Management Office of

Purbanchal University at the end of every semester. The procedure for examination
will be as per the examination rules.

12.3. End Semester Evaluation Criteria:
A. Theory
End Semester examination of theoretical subject will be conducted for 2 hours for the

total of 45 marks in written paper test. The examination question pattern is divided

into three parts as shown in Annex-1 (a) for 3 credit subjects and as Annex-I (b) for 2
credit subjects.

B. Practical

SN Criteria Percentage (%) Full Marks
1 | Synopsis / Theory (Written) 20 3
2 | Experiment 60 9
3 | Viva Voce t 20 3
Total 15

C. Project Work/Internship

SN Criteria Percentage (%)|  Full Marks
1 | Content 30 36
2 | Presentation Skill & Communication 30 36
3 | Question & Answer (VIVA) 30 36
4 | Result & Discussion 10 12
Total 120
D. Seminar
rS.N l Criteria Percentage (%)|  Full Marks
1 l Content 50 30
2 | Presentation & Performance 35 21
3 l Interaction Skills 15 9
Total 60
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End semester (final) examination of practical, seminar work, and Project Work

cvaluation will be done by internal and external examiner appointed by Purbanchal
University, Examination Management Office.

13. Grading System:

The grades (marks) awarded to student in a course is based on his/her consolidated
performance in intemal and final examinations. The letter grade in any particular

subject is an indication of a student's relative performance in that course. The pattern
of grading will be as per the rule of Purbanchal University.

14. Dismissal from the Program:
As per the rule of university

15.Degree:

The degree of Bachelor of Technology in Biotechnology (B.Tech. Biotechnology)
course of the University shall be conferred on the candidates who have pursued the
prescribed course of study for not less than four academic years and have passed

examinations as prescribed under the relevant scheme and completed project/
internship.

WS
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Detail Syllabus Outﬁﬁg" )0
First Year: ﬁi‘iﬂﬁg\nester

iotechnology

u S E e : e IR A
| w Evaluation ]
Credit . I
Course "re : Wk Hrs Internal External I
[N Subject our I
Th Pr Th Pr
Th | Pr|Th | Pr|Th | Pr | FM |PM | FM |[PM | FM | PM | FM | PM
| | BTBUIOL | Physics 311 [ 3|1 [as(30[30 12105 4 |18][15]|75 lﬂ__
2 | BTB1102 Chemistry-1 3 1 3 1 145 1301 30 | 12| 10] 5 45 | 18 | 15 | 75 ’132_
\ | BTB1103 | Mathematics 3 -3 -las|-[30 12| -]- | |18]-]-1]7
" = | S— ——e—
Computer
4 | BTBI104 Fw: " 30131 |as)30)30|12|100| 5 |a|18]15]|75] 100
ndaation
N Communicative 75
§ | BTBIIOS Enclish 30 -3 - |45 -1]30 12| - |- |4 | 18] - -
nglis
& | BTB1106 | Biology 3113 |1 ]45(303 |12]10] 5 |45][18]15|75 100
“T'otal Credit Hours & Full Marks 22 390hr 550
First Year: Second Semester
Evaluation
Cﬂredit Wk Hrs Internal External
8N Course Subject our Total
Code Th Pr Th Pr
Th [ Pr|Th |[Pr|Th[Pr|[FM |PM |FM | PM | FM | PM | FM | PM
] Fundamentals
| | BTB1201 | of 3| - | 3 |- 45| -]30]12| - - | 45| 18| - - 75
Biotechnology
3 T BTBI1202 | Chemistry-11 | 3 | 1 | 3 |1 45 130 30 | 12|10 ] 5 {4 [ 18] 15|75 100
3 T BTBI203 | Genetics 3 1] 3 |1 [45[30[30 |12 |10] 5 [45]18 [ 15|75/ 100
<~ Biiz0s [ CellBiology | 2 | 1 | 2 | ! |45 (3030 |12] 10| 5 [45] 18] 15]75] 100
—— | 12 | s 18 75
§ | BTB1205 Compot 3|1 | 3|1 |45](30] 30 10 45 15 100
Programming | |
T T T L T Il 475
“l'otal Credit Hours & Full Marks 19 345hr
L__._J~Lf O | N =
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I _ .
Evaluation P ! W
C ‘ . Int 0 ternal | Total
SN (‘m‘;:nf | Subject Internal Ex -
? ‘ Th Pr Th
S 4 _ ; e B
L |Th|Pr|Th|[Pr|[Th|Pr|FM|PM FM |PM|[FM |PM |FM PM |
| RTB2101 | Microbiology | 3 |1 [ 3 | 1 [45 30| 30 | 12 | 10| 5 | 45| 18 | 15 | 75 | 100
2 _BTB2102 | Biostatisties | 3 [ | | 3 | 1 | 45|30 30 | 12| 10| 5 | 45 | 18 | 15 | 75 | 100
Biochemistry- 8 7.5
3 BTB2103 : Yl s 130 5] 2 0] 5 | as ]! 15 ﬂ
Animal & —
4 BTB2104 Plant 3131|4533 12|10 5 |a|18] 15|75 100
Physiology
Chemical
% | BTB2I0S | pngineering | 3 [ 1|3 | 1|45 (30|30 | 12| 10| s |45 |18 |15 |75 100
Tonl Credit Hours & Full Marks 20 37501 500
Second Year: Fourth Semester
Evaluation
Credit Tota
N Course Suibieed Hr:u:' Wk Hrs Internal External . ;
Code ] Th Pr Th r
‘ - Th |Pr|Th|Pr|Th|Pr|FM |PM |FM |PM | FM | PM | FM | PM
Molecular
T 1145|3030 | 1210 5 |45]| 18| 15|75 100
I | BT8220) Blology ] 3013
3 T8 2202 Immung’echnolo 3 ] 3 1 45 | 30 30 12 10 5 45 18 15 75 100
Clinical 45 | 30 12 5 18 75
= 3013 |1 30 10 45 15 100
a ) !7“” 2203 Biochemistry
= Developmental | . | | 3 | | [45 (30|30 | 12|10] 5 |45| 1815|725 100
] BTB 2204 Biology
il Biophysics and
f (7532205 | Bioinstrumentati | 3 | 1| 3 | 1|45 (301 30 | 12 1 10| 5 |45 | 18 | 15 | 75 | 100
on ——
" otul Credit Hours & Full Marks 20 375hr 500

\
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- Evaluation
. redit — —— I B — Tota
= w
(:"‘;:."“ Subject Hour k Hrs __Interpal | Ex!eml_P;—_l ]
Th Pr Th 1
- Th [ Pr [ Th|Pr|Th|Pr|[FM [P | FM [ PM | FM [ pM | FM [ PM i
i enetic ]
BIRNOL | o eering 31| 3|1 453030 [12|10] 5 |45/ 18| 15| 75| 100
aThaes | Medical e 45 | 30 12 5 18 75 | 100 |
, Biotechnology ! 30 10 45 15 100
. Molecular 45 | 30
_lﬂl{;}_f()} Biology -I1 311311 300 2] 10!l 5 | as| "] 15 75 | 100
. Biochemical
BTB3104 Ewgineering 301 |3 |1 [45(30|3 |12|10| 5 |45 |18 |15 |75| 100
' Enzyme
B BTB3105 Technology 3 01|31 [45(30 |30 |12|10| 5 |45 |18 ]| 15| 75| 100
‘otal Credit Hours & Full Marks 20 375hr =09
Third Year: Sixth Semester
Evaluation
Course Credit Wk Hrs Internal External Tota
; Subject Hour r 1
Code Th Pr Th
Th|Pr|Th|Pr|Th |(Pr FM | PM |FM |PM | FM | PM | FM | PM
HTB3201 Bioinformatics 3 1 3 1 45 | 30 30 12 10 5 45 18 15 7.5 100
Tissue Culture
HTB3202 & Plant 31|31 |45 )30 3 |12]10] 5 |4 |18 ]| 15|75/ 100
ki Biotechnology
Animal ’
¥ 3 1 3 1 45 30 30 12 10 5 45 1
{ 7“ YB?’ZOB Biotechnology > ¥ 173 1%
Intellectual
= PropertyRight, | , | | o | _ |3 | - | 20| 8 | - - 30 | 12
B Biosafety & ) -
B Bioethics .
q Bioprocess 3| -2 |-|3]|-{2]¢%8]|- -0 | 12| -
BE’:‘] 05 Engineering l i %
BTB3106 Downstream 3 2| o2 30 20 8 . . 30 12 ) 5
] Processing - o .
Total Credit Hours & Full Marks 2 405 hr ) s
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7 1T 17T T Evaluation o w
.‘ — o o . |
S Crali Wk Hrs Internal External Total |
Course - Hour |
AN Code Subject - o ] |
Th Pr Th Pr
Th |{Pr|Th |Pr|Th |Pr|FM |PM [FM|[PM |FM | PM | FM | PM
= . I
i |ty | Agricultural 31| 3|1 |a5(30] 30| 12| 10| 5 |45|18|15]|75]| 100
< Biotechnology I
Environmental
1 | BTB4102 | Biotechnology 301 |31 (45]30 (30 |12 10| 5 |45 |18 |15 |75 100
3 [J— Research
BTB4103 = = = . = - - 75
A Methodology 4 3 45 30 | 12 45 | 18
4 | nTBaog | Entrepremeurship |, 1 o 0 g L | 20 | 10 -l fs| - | - | 50
= 1l Development
Food and
f, | BTB4105 | Industrial 3 1 3 1|45 (30| 30 12 10 5 45 18 15 | 7.5 100
- Biotechnology
''otal Credit Hours & Full Marks 20 300 hr 425
Fourth Year: Eighth Semester
h Evaluation T
f!redit Wk Hrs Internal External Total
: our
AN Course Subject
Code Th Pr Th Pr
Th [Pr | Th |Pr| Th |Pr {FM | PM | FM | PM | FM | PM | FM | PM
13113420]1 | Cancer Biology
V| BTB4202 | Toxicology 3 3 |- |45 0 |12 |- |- |as |18 |- 75
i Pharmaceutical T
TRz Biotechnology I | I S [ .
T, | =] B 8 | 240 - - 180 | 40 [120] 60 200
1 | BTB4204 | Project/Internship
14 4 |120] ] 40 | 20 | 60 | 30 100
} | BTB4205 | Seminar
e : 15 I vt
['otal Credit Hours & Full Marks 405 hr

S
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Summary of Curriculum in credits and hours

Nomester | 1 T 1l v Y Vi Vil [viil | Total
E Credit 22 19 20 20 20 22 17 5 155
Pl Marks 550 475 500 500 500 | 550 |425 |375 | 3875
[ ol Tire 390 345 375 375 375 405 300 [405 |2970 |
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ANNEX -I (a)

Question Papers Setting Pattern in Final Semester University Examination (For
3 credit subjects; F:M-45)

The final examination will be carried 45 marks for two hours examination written
paper test. The examination questions patterns will be divided into the three parts.

Group A
Muluple choice questions: Ten questions each question carries one mark
(10x1=10)
R O WO U gs 1% 3 1
- [ RS —
b,
. men e o 508 H3D
s IR
Group B

LAQ (Long Answer Questions): Attempt any four questions out of five and each
question carry five marks. (4x5=20)

Q.1
Q2
Q3
Q4
Q,5

Group C

SAQ (Short Answer Questions): Attempt any five questions out of six and each
question carry 3 marks. (5X3=15)

Q.6
Q.7
Q38
Q9
Q.10

Q.11

R o L

\/
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ANNEX -1 (b)

Question Papers Setting Pattern in Final Semester University Examination
(For 2 Credit subjects; FM-30):

The final examination will be carried 30 marks for one and half hour’s examination
written paper test. The examination questions patterns will be divided into the three
parts.

Group A

Multiple choice questions: Ten questions each question carries one mark
(10x1=10)

Group B

LLAQ (Long Answer Questions): Attempt any two questions out of three and each
question carry five marks. (2x5=10)

Q.

Q2
Q3

Group C

SAQ (Short Answer Questions): Attempt any five questions out of six and each
question carry 2 marks. (5X2=10)

Q4
Q5
Q.0
Q17
08

Q9

N} \QKB Page | 13
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Kemoster: Fiest (1)

Cader D1TB 101

Creditt (Theory) + 1(Practical)
= Leetire hours: 45

f, Ohjective:

1he objective of this course is to provide the basic concept and knowledge of wave
fieclinnles, Electrostatics, electricity, Magnetism, Wave Optics, quantum mechanics,
ﬂwmmdynnmics and Statistical Physics with an emphasis on their present-day application for
- Miotechnology students of bachelor level.

- {'ourse Description:

Uil 11 Wave Mechanics (8 Hours)

_ i*-flam Restoring force and simple harmonic motion, oscillation of spring-mass system and

ainple pendulum, bar-pendulum, Torsion pendulum; Wave motion and its type, practical
velagity and wave velocity, equation of wave, speed power and intensity of plane progressive
wive ultrasonic wave and its application.

- Linit 21 Electrostatics, Electricity and magnetism (18 Hours)

- |#leglric fleld intensity, Gauss law and its application for charged solid sphere, Electric
-~ finlentlal at a point, Relation between electric field intensity and potential gradient, charging
~ ahd discharging of capacitor; Current and current density, drift velocity and mobility of
gleglion, Resistance, Resistivity, conductivity, an atomic view of resistivity, effect of
- l@ifiperature on resistance and resistivity, Power and energy in D. Circuit, Kirchhoff’s law
aiid wheat stone bridge principle, Thevenin’s theorem; L-C and L.CR circuit and its
fiequeney of oscillation Induced magnetic field and displacement current, Maxwell’s
gquntions (Integral from and differential form) electromagnetic wave equation in free space;
A (' glreuits, Generation of alternating emf, instantaneous, RMS and average value of
aliernating Current, phase and phase diagram, AC through resistor.

~ Unl 3+ Physical Optics (9 Hours)

[iterference of light wave, coherent sources, interference in thin film wedge shaped thin film,
Newlon's ring expt.; Diffraction of light wave, single slit experiment (Secondary maxima and
-~ iinlma) Theory of plane diffraction grating polarization of light, double refra_ctlon, Nicol

prim Wave plates, optical activity and specific rotation basic idea of production of laser light

and He-Ne laser.
Ukl 4: Thermodynamics and Statistical Physics (10 Hours)

- liut luw of thermodynamics internal energy, second law of thermodynamics, entropy
pPrineiple of increase of entropy, Camnot’s engine and Carnot cycle; Phas§ Sp?ce microstate
il microstate thermodynamic probability, entropy and probability diStI:lbutl.()nS law

- (Qualltative ideas only) Maxwell- Boltzmann, Fermi-Dirac and Bose- Einstein electron Gas

(i metals, Fermi energy.

Y *
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‘RACTICAL

{ours; 30
I, To determine (1) The acceleration due to gravity and (2) Radius of Gyration of the bar

ithout an axis passing through its center of gravity.
4. To determine the value of modulus of clasticity of the matenal given and moment of

Inertia of a circular disc using torsion pendulum.
1, 10 determine the capacitance of a given capacitor by charging and discharging through

L jeslwtor.
To detcrlllfrlc the wavelength of sodium light by Newton'’s ring.
4, 10 determine the wavelength of laser light using diffraction grating.

i, 10 {lnd the band gap of the given semi conduct material
/s 10 plot a graph between current and frequency in an LCR series circuit and to find

i | the resonant frequency ii. quality fact
;_\ﬂl!‘o electrical instruments and verification of OHM’s law

WEFERENCES
1, Fundamentals of Physics by Robert Resnick, David Halliday and Jearl Walker.

K _. fieshier Course in Physics by C.L. Arora, S. Chand Publication.
1 Tt Book of Optics by Brij Lal and N. Subhramanyam, M.N. Avadhanulu.
;A. Helger, Concepts of Modern Physics, Tata Mc-Graw Hill, India.

i, Modern Engincering Physics by A.S. Vasudeva.
L Text Book of Physics by Mahesh Datta Bhatta and Tika Ram Lamichane.

b
§/: Applied Physics by R.K. Budhathoki, P. Neupane, C.P. Subedi, T. Baral.




,, Qéﬁwﬁter: First (1)

| loder BTB1102

~f§!¥i"" 3(Theory) + 1(Practical)

Jectare hours: 45

S

"ﬁmmi\'c:

This course provides a comprehensive introduction to general and physical chemistry with a

 flglis on applications relevant to biotechnology, ensuring students have both theoretical
kiowledge and practical skills.

pwe Description:

‘ it l! Atomic Structure 7 (4 Hours)

F Qintum mechanical model of atom: DE Broglie equation, Heisenberg's uncertainty principle,
. ifbdinger's wave equation; Atomic orbitals: Significance of wave function, molecular orbitals.
2: Chemical Bonding (4 Hours)

lure of ionic solids, lattice energy; Covalent bonding, van der Waals forces, and hydrogen

i Emphasis on their roles in biological molecules and systems.

(7 Hours)

Law: Thermochemistry, calorific values of fuels and food; Second Law: Entropy, Gibbs
ergy, criteria of spontaneity, and equilibrium constant; Third Law: Absolute entropy.
ical Thermodynamics: Boltzmann distribution and its relevance to biological systems.

Chemical Kinetics (7 Hours)

laws: First and second order reactions; Activation energy, temperature effects, reaction
isms, and catalysis. elementary knowledge on opposing, parallel and consecutive reaction;
e kinetics: Characteristics of enzyme-catalyzed reactions, Michaelis-Menten kinetics.

5: Chemical Equilibrium “ (7 Hours)
brium constants, Le Chatelier's principle; lonic equilibria: pH, buffer solutions,
son-Hasselbach equation; Buffers in biological systems|, acid-base equilibria in
lology: Theories of acid base indicator, indicator exponent (pKina ) pH-range of indicators,
of indicator.

t6: Colligative Properties (2 Hours)
% of solutions, osmotic pressure, and their importance in biological systems; Colloids and
Frole in biological contexts.
g;lﬁctroc_hemistry | (6 Hours)
ytic con ductance, redox reactions; Electrochemical cells, Nernst equation, and

Eod v W




it M Inorganic Chemistry ﬁa‘ (8 Hours)

{Cpardination Chemistry: Basics, crystal field theory, and relevance to metalloproteins and
plRyIIRS Nﬂnnlcchnolugy: Synthesis, properties, and applications of nanomaterials;
Jintnorganie  Chemistry: Role of metal ions in biological systems, metal-based drugs:
];whmtmenml [norganic Chemistry: Heavy metals and bioremediation; Lanthanides and
Adtinldest Limited to applications in biotechnology and medicine. ’

FRACTICALS

§ Hours: 30

1 T determine the rate constant for acid catalyzed hydrolysis of methyl acetate.

g 1o t:euil‘minc the order of reaction for oxidation of alcohol by dichromate by titrimetric

- iethod,

L‘ 1. Tu determine the alkalinity of water sample by double indicator method (A&B).

4. 1% determine the hardness of water using standard EDTA by complex metric method.

& 1o slandardize supplied sodium thio-sulphate (hypo) solution with standard potassium
ilghromate and use it to estimate free chlorine in supplied sample of water.

fi; 10 prepare standard buffer of Acetic acid and sodium acetate, and use it to determine the pH
ol unknown sample using universal indicator.

1. 1o jprepare standard buffer of Ammonium Chloride and Ammonium Hydroxide, and use it to

- determine the pH of unknown sample using universal indicator.

. T'o ¢ompare the cleansing power of two samples of detergent by determining the reduction
{ligy caused on the surface tension of water.

HERENCES

|, Physleal Chemistry, M.K. Sthapit and R R. Pradhananga, Taleju Prakashan, Kathmandu,
~ Nepal |

4 l’hgl/alcul Chemistry for Life Sciences by P. Atkins and J .Paula.

1, Physlcal Chemistry by R. Chang and J _W. Thomson, University Science Book.

("ohelse Inorganic Chemistry by J.D. Lee, ELBS .
i, ixperimental Engineering Chemistry by M.K. Sthapit and R.R. Pradhananga, Taleju

f'rakashan, Kathmandu, Nepal
4, ['ractical Physical Chemistry by R.R. Pra

[Cithmandu, Nepal

dhananga and M.P. Adhikari, Taleju Prakashan,
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