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forRaa wdran (Written Examination)
Tow T {5 U=T:- Professional and Service Specific Test (PSST)
EUs “<h” (Section A)

Chemistry
Inorganic Chemistry

1.

Principles of qualitative and quantitative Analysis: Solubility product, common ion effect, their
application in group separation, principles of gravimetric and volumetric analysis.

Comparative study of s- & p- block elements and their important compounds: General group
trends, electron configuration, atomic radii, ionization potential, electron affinity, electronegativity,
inert pair effect, general properties of the elements, the occurrence and isolation of the elements,
factors influencing the choice of extraction process, comparative study of s and p block elements
and their important compounds.

Chemistry of d-block elements and their compounds: General trends in electronic configuration,
ionic and covalent atomic radii, electronegativity, electron affinity, ionization potential, colour and
magnetic properties, variable valency, complex formation with reference to 3d-block elements,
concept of co-ordination complexes, Werner’s theory of co-ordination compounds.

Physical chemistry

4.

Thermodynamics: Molar heat capacities, relation between Cp and Cv, adiabatic expansion of an
ideal gas for reversible and irreversible expansion, comparison between isothermal and adiabatic
expansion, Joule’s —Thompson effect, Inversion temperature, Carnot cycle, thermodynamic
efficiency, spontaneous and non-spontaneous changes, second law of thermodynamic, entropy and
its mathematical derivation from Carnot cycle, entropy changes, irreversible process, entropy as a
measure of randomness, entropy changes and unavailable heat, relation between enthalpy and
entropy changes, free energy and work function and their significance, criteria of spontaneity and
equilibrium in terms of entropy and free energy

Photochemistry: Absorption of light, Lambert-Beer’s law, GrothusDrapter law, Stark Einstein law
of photochemical equivalence, quantum vyield, reason for high and low quantum vyield
phosphorescence, fluorocence, chemiluminescence and thermo luminescence

Organic chemistry

6.

Nomenclature, Preparation, Properties and important reactions of Organic Compounds:
Alkane, Alkene, Alkyne, Alcohol, Ether, Aldehyde and Ketone, Carboxylic Acid.

Aromaticity: Aliphatic and aromatic compounds, structure of benzene, Kukule structure, stability
of benzene ring (reactions and heats of hydrogenation and combustion), carbon-carbon bond lengths
in benzene, resonance structure of benzene, orbital picture of benzene, representation of the benzene
ring, Huckel’s (4n+2) rule, nomenclature of benzene derivatives, electrophilic aromatic substitution
, effect of substituent groups, determination of relative reactivity, classification of substituent
groups, orientation in disubstituted benzenes, mechanism of nitration, sulphonation, halogenation
and Friedel-Craft’s reactions, reactivities and orientation, theory of orientation, electron release via
resonance, effect of halogenation on electrophilic aromatic substitution.



8.

Statistics : Basic statistics (mean, median, mode, standard deviation, CV), Concept of Probability,
Distribution function (Binomial, Normal, Poisson), sampling theory, Systematic and random
errors, Standard errors, Chi-square Test, F-Test, T-Test, Z-Test, Hypothesis setting.

Eus “@” (Section-B)

Forensic Science

9.

10.

11.

12.

13.

Introduction to Forensic Science

9.1 Definition

9.2 History

9.3  Principles of Forensic Science

9.4  Branches of Forensic Science

9.5 Importance of Forensic Science

9.6  Existing scenario of Forensic Science in Nepal

9.7 Recent Advances in Forensic Science (DNA profiling, AFIS, Gas Chromatograph Mass
Spectroscopy (GC-MS), etc.

Crime Scene Examination

10.1 Basic steps in crime scene examination — protection, photography, sketching, search,
handling and collection of evidence, modern aids

10.2 Crime Scene Safety — Types of Hazards, Types of Safety, Routes of Exposure, Personal
Protective Equipment

10.3 Physical Evidence — Classification, types, sources, importance, collection, handling,
preservation, labeling and forwarding of various physical evidences, Chain of custody

Introduction to Fingerprint Science

11.1 History of Fingerprint Science

11.2 Fundamental Principles of Fingerprint-Principle of Individuality, Principle of Permanency

11.3 Biological Aspects of Fingerprint—Dermis and Epidermis layer of Skin, Ridge and furrow,
Sweat glands and composition of Sweat

Basic concept of Fingerprint and some common terminology used

12.1 Fingerprint Terminology and Ridge Characteristics—Fingerprint Terminology (Ridge,
Furrow, Pattern, Delta, Core, Latent Print, Ridge Tracing, Ridge Counting), Ridge
characteristics (Ridge Ending, Bifurcation, Dot, Convergence, Divergence, Enclosure,
Deviated Break etc.)

12.2  Fingerprint Pattern and its elements —Arch (Plain and Tented Arch), Loop (Radial and Ulnar
loop), Whorl, Composite (Central Pocket Loop, Double Loop, Accidental)

12.3 Chance Print and its development-Types of chance print (Visible, Latent and Plastic Print),
Techniques for the development of chance print (Powdering method, Ninhydrin method,
Cyanoacrylate (superglue) fuming method etc.)

12.4 Photography of fingerprint, Use of forensic light source for examination of fingerprint
(Digital Capturing System-5).

12.5 Examination of fingerprint (ACEV Method)

Fingerprinting Techniques, Classification and Recent Advancement
13.1 Taking legible Ten prints—Techniques for taking legible ten prints (Slab preparation, taking
rolled and plain print)



14.

13.2 Taking fingerprint of dead-bodies—Fingerprinting dead bodies (Fresh stage, Rigor mortis
stage and decomposed stage), Importance of dead body fingerprinting

13.3 Classification of Fingerprint—Henry classification system (Key, Major, Primary, Secondary,
Sub-secondary and Final)

13.4 Automated Fingerprint Identification System-General introduction, Importance and
Application of AFIS

E@usg “TM” (Section-C)
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forRaa wiierment 9T TvAUS

TEATT Sgdehiedeh U9 (Multiple Choice Question)

1.

Role of NH4CI in qualitative analysis of third group cations
a. To provide basic medium
b. To provide acidic medium
c. To increase the degree of dissociation of NH40H
d. To suppress the degree of dissociation of NH40H
Transition elements exhibit variable valency because they release electrons from
a. nsorbitals
b. np orbitals
c. (n-1)d orbitals
d. (n-1)d & ns orbitals
The enthalpy of combustion of a substance
a. Isalways positive
b. Is always negative
c. Can be either zero or greater than zero
d. Is unpredictable till calculations are done
An ideal gas is allowed to expand under adiabatic conditions what is zero for such a process?
a. AG=0
b. AT=0
c. AS=0
d. None of these
The number of molecules reacted or formed per photon of light absorbed is called
a. yield of the reaction
b. quantum efficiency
C. quantum yield
d. quantum productivity

BT U9 (Short Question)

1.
2.

Define common ion effect. Give a suitable example.
Explain the stability of benzene in terms of resonance.

T T99 (Long Question)

1.

2.

What are transition elements? Explain its properties i. Variable oxidation state ii. Paramagnetic
behavior iii. Formation of colored compounds iv. Formation of complexes

What are the basic principles of Fingerprint Science? Describe different Fingerprint patterns and
Ridge characteristics.



