JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT

Comprehensive Examination - 2025

Ph.D (PMS) :
COURSE CODE (CREDITS): 17PIWPHI131 | - MAX. MARKS: 100
COURSE NAME: Comprehonsivo Test | )
COURSE INSTRUCTORS: Dr. Ragini Raj Singh : MAX. TIME;3 Hours

Note: (a) All questions are compulsory.
(b) The candidate is allowed to make Suitable numeric assumptmns wheré %’ﬁ

Jor solving problems - #h
Sec A (34 Marks) _
Q.No Questlon ' AR Marks
Qi Critically discuss the scientific basis, methodology, and apphcatlons of nanocon_]ugate
formulations that combine conventional fungicides with
achieve a synergistic antifungal effect. Your answer- should it
1. Scne,_ntlfic Rationale
o Explain why conjugating existing fungicides (8)
efficacy.
o Include mechanisms of action such as i pro ed” bloavallabrhty, controlled release,
targeted dellvery, and multn—modal toxm,l :
2. Types of Nanoparticles and Surface Fupctionalization = )
o :Describe suitable nancparticl e
| o Explain the role of syrfacg istry, stabilizers, and functional groups in enabling
conjugatnon with fungicides . ' S
3. Formulation Strategles and-Characterization Techniques -
-o. Discuss chemi al/ ical methods used fo conjugate fungicides with nanoparticles | {7}
(e 2., llgand exéhange‘ adsorptlon covalent bonding, encapsulation). I
.| o Provide the: chalactertzatlon technlques required to confirm conjugation and .evaluate| -
' 'physmooh fical propert:es
4, Assesﬁm tofSynerglstlc Ef'feots o Lo o e
Exp ‘ow,synergy is quantlf' ed usmg blologloal assays (e g MIC reduction percent : A
ibition, toxicity indexes, FIC 1ndlces) e (6) '
oDiscuss experimental deSIgn fori m-v1tro and in-vivo antlfungal testmg o
Y5, Risks, Lumtatlons, and Future Prospects o
. oEvaluate potential environmental, tox1co!og=cal and regulatory chalfenges assocnated
with nano-enabled fungicides.
oSuggest future research directions . for sustamabie nanocon_]ugate based fungioide_ : -{6)_
formulations, : " ] N

Pape 1ol ]




Sec B (33 Marks)

Q. Question Marks
No
Q1 | Discuss in detail the working principles, data interpretation methods, and application
- | domains of the following characterization techniques used for nanomaterials research:
XRD, TEM, UV-Vis Spectroscopy, SAXS, SSPL, FTIR, and DLS. Your answer must
include: ' -
L. Fundamental Principle and Instrumentation
o Explain the working principle. £
o Describe key components of each instrument. '.,Q)
2. Data Output and Interpretation
o Explain the type of data obtained:
. XRD: crystallite size, lattice parameters, phase identification (12)
*  TEM: morphology, lattice fringes, SAED
. UV-Vis: bandgap, plasmon resonance
. STM: surface topography at atomic scale
*  FTIR: functional groups, bonding 3
. DLS: hydrodynamic size, polydispersity . &
o Provide examples of how these data are used in Nay omaterials characterization.
3, Advantages, Limitations & Complementarily :
oDiscuss resolution limits, sample preparation js: }, INStrument constraints,
. oExplain why multiple techniques must be combiried for reliable material -
o characterization. g, T '
— . 6
| 4. Case Study/Application to Nanomatgrials:, : SR (6}
Select any nanomaterial (e.g., meta] nanoparticles, quantum dots, nanocomposites) and
desctibe how at least four of thes hniques together help in understanding its
“completely, ' '
ey (8)
‘ Sec C (33 Marks) , _
Q. " Question | Marks
No B , NI
Q1 ¢ synthesis of nanomaterials using the following methods: solution -
- tonal synthesis, micelle-assisted synthesis, sol~gel method, ball milling,
aphy. In your answer include: : D
Fui dam;ntal principle of each, method ).
2. Reaction mechanisms and process parameters (temperature, pH, pressure, precursor |, (6)
chemistry, templates, milling time, beam exposure) |
3 ‘Advantages, limitations, and scalability ®
-+ 4 Types of nanomaterials produced (oxide NPs, quantum dots, thin films, (6)
~ nanostructured powders, patterned natss:, uctures) -
3. bffect of synthesis method on nanomaseris: nroperties (éize,;:w;],: s logy, (0

covetatlinity, dofects, sveface chemistryy, cntical/magnetic pro, -+ .
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