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SYLLABUS FOR WRITTEN TEST FOR RECRUITMENT TO THE POST OF
SCIENTIST/ENGINEER 'SC’ (ATMOSPHERIC SCIENCES AND OCEANOGRAPHY)

SAC:04:2023/26.12.2023 (Post Code: 02, Atmospheric Sciences and Oceanography)
Paper Marking Scheme Written Test (Refer Advertisement)

Part-A: 90 Minutes, 80 Marks (+1 and -1/3 pattern of marking), 80 Multiple Choice
Questions (MCQ)

Part-B: 30 Minutes, 20 Marks (negative marking is not applicable) Max 15 Multiple Choice
Questions (MCQ).

1. Physics:

Fundamentals of Physics: Introduction to physical constants, units of measurement,
dimensional analysis, and the physical world's exploration through measurement accuracy and
error analysis.

Mechanics: Concepts of motion in a straight line, Vector analysis, Scalar quantities, Plane
motion dynamics, Projectile motion, Circular motion, Newton's laws, Conservation of
momentum, Equilibrium, Friction, Work done by forces, Kinetic and Potential energy,
Conservation laws and energy transformation, Center of mass, Angular momentum, Torque,
Rotational dynamics, and Moment of inertia.

Gravitation: Kepler's laws of planetary motion, Universal law of gravitation, Acceleration due
to gravity and its variation with altitude and depth, Gravitational potential, escape velocity,
Orbital velocity of a satellite, Geostationary satellites.

Properties of Matter: Elasticity, Stress-strain relationships, Mechanical properties, Fluid
Statics and Dynamics, Viscosity, Bernoulli's theorem, and Surface Tension, Heat,
Temperature, Thermal expansion, Heat transfer mechanisms, Laws of thermodynamics, and
Thermal equilibrium.

Oscillations and Waves: Simple harmonic motion, Energy in oscillations, Damping and
Resonance, Properties of waves, Superposition principle, Standing waves, Doppler effect.

Electromagnetism: Electric charge, Electric field, Potential, Capacitance, Electric current,
Resistance, Electrical circuits and Kirchhoff's laws, Magnetic fields, Electromagnetic
induction, Alternating currents, and Magnetic properties of matter.

Electromagnetic Waves: Maxwell’s equations, Wave equation in vacuum, Poynting vector,
Electromagnetic radiation and its interaction in different medium, Laws of radiation and
scattering, reflection, transmission, absorption, emission, diffuse and specular radiations;
Radiation units, flux, intensity, emittance.

Ray and Wave Optics: Reflection, Refraction and Scattering of light, Total internal reflection,
Optical fibers, Refraction at spherical surfaces, Lenses, Optical instruments - Microscopes and
Telescopes, Wave front and Huygen's principle, Reflection and refraction of plane wave,
Interference, Young's double slit experiment and expression for fringe width, Diffraction due
to a single slit, Polarisation, Brewster's law.

Modern Physics: Dual nature of radiation and matter, de-Broglie relation, Davisson-Germer

experiment, Interaction amongst particles and the Schrodinger equation, Atomic structure,
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Nuclear physics, Sommerfield’s elliptic orbits, Space quantization, Magnetic moments of
atoms, Electron spin and fine spectra, Exclusion principle, Vector atom model and the coupling
between orbital and spin angular momenta, Alkali doublet spectra, Zeeman effect, Pashchen-
Back effect, Selection rules for transitions, Classification of molecular spectra, rotation spectra
of diatomic molecules, vibration spectra, Raman effect, Theories of special relativity and
general relativity.

2. Mathematics:

Trigonometry: Trigonometric and hyperbolic functions, complex functions and series,
Highlighting their applications in various fields of science and engineering.

Differential Equations: Linear and higher-order Ordinary Differential Equations (ODE),
phase plane analysis, and qualitative methods. Special functions (Legendre and Bessel
functions), and Laplace Transforms with applications in solving ODEs. Fundamental concepts
and methods for solving linear Partial Differential Equations (PDE), Laplace and Fourier
transform techniques for wave and diffusion equations.

Complex Analysis: Complex numbers, integration, power and Taylor series, Laurent series,
and conformal mapping, with applications in potential theory, fluid flow, and heat problems.

Linear Algebra and Vector Calculus: Matrices and Determinants, vectors,
eigenvalues/eigenvectors, applications in solving linear systems, including matrix
transformations and diagonalization. Gradient, divergence, curl, and integral theorems,
emphasizing their role in physics and engineering.

Numerical Analysis: Techniques for numerical integration and differentiation, solving linear
systems, and numerical methods for ODEs and PDEs, including iterative solutions and
optimization, Introduction to methods for finding optimal solutions, including unconstrained
optimization, linear programming, and the simplex method.

Statistics: Overview of data analysis, Measures of Central Tendency and Dispersion,
Probability, Distributions, hypothesis testing, regression, and correlation, with emphasis on
practical applications and statistical significance.

PART-B (30 Minutes, 20 Marks)

Numerical Reasoning
Logical Reasoning
Diagrammatic Reasoning
Abstract Reasoning
Deductive Reasoning
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