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forRaa wdran (Written Examination)
oW T {3 U :- Professional and Service Specific Test (PSST)

EUg “eh” (Section A)
Physics
1. Mechanics:
1.1 Linear and Angular Momentum: Conservation of linear momentum, Center of mass,
Conservation of angular momentum, torque.
1.2 Gravitational Potentials and Fields: Gravitational Field and potential, escape velocity,
Gravitational self-energy, Gauss’s and Poisson’s equation for gravitational field,
Kepler’s laws of planetary motion.
1.3 Fluid Mechanics - Viscosity: Kinematics of moving fluid, equation of continuity,
Bernoulli’s theorem and its applications, Viscous fluids, stream line and turbulent flow,
Critical Velocity, Reynold’s number, Poiseulle’s equation.
2. Thermodynamics:

2.1

2.2

Thermodynamics Fundamental Concept: Thermodynamic systems, Thermal and
thermodynamic equilibrium, equation of state, External and internal work, internal
energy, quasi-static, isothermal, adiabatic, isobaric and isochoric processes.
Laws of thermodynamics and their application: Zeroth law, First law and second law of
thermodynamics, Carnot’s theorem, absolute scale of temperature, entropy, entropy
changes in reversible and irreversible process, third law of thermodynamics.

Electricity and magnetism:

3.1

3.2

3.3

Electrostatic Potential and Field: Coulomb’s law, Electric Potential energy of system of
charges, electric field strength, electric flux, Gauss’s law and its application,
Equipotential surface, Potential and field due to an electric dipole, Potential due to
infinitely long charged wire, Potential and field due to uniformly charged disc, force on
a surface charge, method of electrical images.

Electromagnetic Induction: Faraday’s law, skin effect, moving coil ballistic
galvanometer, search coil, flux meter, earth inductor, self and mutual induction, energy
stored in magnetic field, transformer.

Maxwell’s E.M Equation:- The displacement current, Maxwell’s equations and their use
in propagation of electromagnetic wave, derivation of Gauss’s theorems, Faraday’s law,
Lenz law, Biot and Savart’s law and Ampere’s circuital law.

Optics:

4.1

4.2

4.3

Wave nature of light: Nature of light, Huygen’s wave theory and its application for
propagation of waves.

Diffraction: Huygen’s principle, Fresnel and Fraunhoffer diffraction. Fresnel’s
diffraction: Zone plate, Circular aperture, Straight edge, disc. Fraunhoffeer’s diffraction:
Diffraction through a single and double slit, Circular aperture and disc. Dispersive and
resolving power of grating, microscope and telescope.

Polarization: Unpolarized, plane, circular and elliptically polarized light, Double
refraction, Crystal polarizer, Malus law, polarization by reflection and scattering, double
refraction and Huygen’s explanation, Production and analysis of polarized light, optical
activity, Laurent’s half shade polarimeter and its application.

Atomic and Nuclear Physics:

5.1

Atomic Structure: The nuclear atom, Rutherford scattering and its conclusions, limitation
of Rutherford model of atom, electron orbits, atomic spectra, the Bohr’s atom, energy



level diagram and spectra of hydrogen atom, Frank-Hertz experiment and limitation of
Bohr’s model.

5.2  Atomic spectra: Fine structure of H, Na, He and Hg, Paschen-back effect, Stark effect,
normal and anomalous Zeeman effect.

5.3  X-ray Spectrum: Characteristic X-ray, X-ray diffraction and Spectrometer, Fine structure
of X-ray transitions, Mosley’s law and its application.

Electronics:

6.1  Network theorems: Superposition theorem, ideal constant voltage source, ideal constant
current source, Thevenin’s and Norton’s theorem, maximum power transfer theorem.

6.2  Semiconductors and diodes: Semiconductors and it’s types, energy band in

semiconductors, different types of diodes, P-N junction diode, half and full wave
rectifier, bridge rectifier, R-C filter, ripple factor, zenor diode.

Classical Mechanics:

7.1

Relativity: Galilean invariance, inertial frames of reference, Galliean transformations,
non- inertial frames and fictitious forces, Michelson- Morley experiment, Lorentz
transformation. Length contraction, time dilation, transformation and addition of
velocities, variation of mass with velocity, mass energy relation, relation between
momentum and energy, transformation of energy and momentum.

Statistics:

8.1

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

us “W” (Section-B)

Forensic Science

9.

10.

11.

Introduction to Forensic science

9.1
9.2
9.3
9.4
9.5
9.6
9.7

Definition

History

Principles

Different branches

Importance of forensic science

Existing scenario of forensic science in Nepal

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

Crime Scene Examination

10.1

10.2

10.3

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

Crime Scene Safety-Types of Hazards, Types of Safety, Routes of Exposure, Personnel
Protective Equipment

Physical Evidence-Classification, types, sources, importance, collection, handling,
preservation, labelling and forwarding of various physical evidences, Chain of custody.

Introduction to Questioned Document Examination

111
11.2
11.3
11.4

Definition and importance of document.

Class and individual characteristics of handwritings
Principles of handwriting

Identification of Handwriting



12.

13.

11.5 Identification of signature

11.6  Standard sample for comparison
11.7  Sources of collected standards
11.8 Care and cautions of documents
11.9 Identification of typewriter
11.10 Types of printing

11.11 Printed maters

11.12 Ink and paper analysis

11.13 Charred Document

11.14 Forgery and its types

11.15 Rubber stamp impression, seal
11.16 Travel documents

11.17 Passport examination.

11.18 Currency notes examination/Counterfeit currency

Introduction to Physical Examination

12.1 Forensic Ballistics: Classification of firearms and ammunitions, bore and caliber,
Principle of identification of firearms by means of fired cartridge cases and bullets,
Difference among homicide, suicide, accident, Physical evidences related to firearms and
ammunitions, Method of examinations.

12.2 Introduction to Footprints, tool marks, tyre marks, erased chassis and engine numbers,
restoration of chassis and engine number.

12.3  Glass, soil and paint as physical evidence.
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forRaa wiierrent 9T TvAUS

TEATT Sgdehiedeh U9 (Multiple Choice Question)

1. when abody falls through fluid, constant velocity after equilibrium of opposing forces of gravity and viscosity
is called
a) Terminal viscosity
b) Critical viscosity
c) Streamline viscosity
d) Turbulent viscosity
2. lsochoric process is a thermodynamic process in which
a) Temperature remains constant
b) Volume remains constant
c) Pressure remains constant
d) Sudden expansion happens
3. Concentration of AC current on the outer surface of wire is called
a) Induction
b) Electric flux
c) Lenzlaw
d) Skin effect
4. Fraunhofer diffraction is
a) when source of light and screen are effectively at finite distance
b) when source of light and screen are effectively at infinite distance
c) when source of light is at finite distance
d) when screen is at finite distance
5. Mosley’s law states that frequency of characteristic x-ray emitted is proportional to
a) Square root of atomic number.
b) Atomic number.
c) Square of atomic number.
d) Cube of atomic number.

BT U9 (Short Question)

1. Explain laws of refraction of light according to Huygen’s wave theory.
2. Define time dilation and derive its formula.

T 997 (Long Question)

1. Explain Bohr’s model of atom with its importance and limitations.

2. How would you compare questioned handwriting and standard handwriting in order to find whether
they were written by same person or different persons?



