DESCRIPTIVE TYPE SUBJECT APTITUDE TEST (SAT) PROPOSED SYLLABUS FOR
RECRUITMENT TO POST OF ASSISTANT ENGINEER (CIVIL), (CLASS-I) IN HIMUDA
STATE UNDER THE DEPARTMENT OF HOUSING, HIMACHAL PRADESH. THIS
PAPER WILL BE OF (03) THREE HOURS DURATION OF 120 MARKS. THE SUBJECT
APTITUDE TEST (SAT) PAPER SHALL HAVE TWO PARTS LE. PART-I AND PART-I1
AND COVER THE FOLLOWING TOPICS OF BACHELOR DEGREE IN CIVIL
ENGINEERING LEVEL.

PART -1- (60 Marks)

1. Engineering Mathematics:-
Matrix: Algebra Matrices, Related Matrices, Complex matrices (Hermitian and Skew-

Hermitian matrices, Unitary matrix), Rank of a matrix, Gauss-Jordan method, Normal form
of a matrix, Linear dependence and independence of vectors, Consistency of linear system of

equations, solution of linear system of equations, Characteristic equation, Eigen values. Eigen
vectors, Properties of eigen values, Cayley-Hamilton theorem and its applications. Reduction
to diagonal form, Quadratic form and their reduction to canonical form. Differential
Calculus: Review of Limits, Continuity and Differentiability, Mean Value Theorem, Partial
Differentiation and its geometrical interpretation, Homogeneous functions, Euler’s theorem
and its extension, Total differentials, Composite function. Jacobian, Taylor’s and Maclaurin’s
infinite series, Indeterminate forms, Errors and increments, Maxima and minima of functions
of two variables, Method of undetermined multiples, curve tracing. Integral Calculus:
Double integrals (Cartesian and Polar), Change of order of integration, Change of Variables,
Applications of Double Integrals, Triple Integrals, Change of Variables. Applications of
Triple Integrals, Beta and Gamma functions, Vector Calculus: Differentiation of vectors,
Curves in space, Velocity and Acceleration, Relative velocity and acceleration, Scalar and
Vector point functions. Vector Operator ‘Del’- Del Applied to Scalar Point Functions
(Gradient) and its Geometrical Interpretation- Directional Derivative, Del Applied to Vector
Point Function (Divergence and Curl) and their Physical Interpretation, Del Applied Twice to
Point function, Del Applied to Products of Point Functions, Integration of Vector, Tangential
Line Integral, Normal Surface Integral, Volume integrals, Theorems of Green, Integration of
Vector, Tangential Line Integral, Normal Surface Integral, Volume Integrals, Theorems of
Green, Stokes and Gauss (without proofs) and their verification and applications, Rotational
Fields, Solenoidal Fields. Fourier Series: Euler’s formula, Dirichlet’s Conditions, Functions
having points of discontinuity. Change of interval. Expansion of odd and even periodic
functions, Half-range scries, Typical wave-forms. Parseval’s formula. Practical harmonic
analysis, Ordinary Differential Equations: Brief review of ordinary differential equations.
Exact equations, Equations reducible to exact equations, Equations of the first order and
higher degrees, Clairaut's equation, Applications of ODEs in concerned engineering branch.
Linear differential equations with constant co-efficient, Complimentary functions and
particular integral, method of variation of parameters, Equations reducible to linear equations
with constant co-efficient (Cauchy’s and Legendre’s linear equations), initial and Boundary
value problems, Simultaneous linear equations with constant co-efficient, Applications of
differential equations in concerned engineering branch, Partial Differential Equations:
Formulation of Partial Differential Equations (PDE), Solution of PDE, Linear PDE of First
Order (Lagrange’s Linear Equation), Non-linear Equation of First Order (Standard Forms),
Charpit’s Method, Homogenous Linear Equation with Constant Coefficients, Non-
homogenous Linear Equations, Applications of PDE: Method of separation of variables.
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Solution of one dimensional wave and heat equation and two dimensional Laplace’s
equation, Transforms Theory: Laplace Transform: Laplace Transforms and their properties,
Inverse Laplace Transforms, General Properties of inverse Laplace transforms and
Convolution Theorem, Laplace Transforms of periodic functions. Dirac-delta Function.
Heaviside’s Unit Function, Solution of ODE and linear simultaneous differential equations
using Laplace transforms, Fourier Transform: Fourier integral representation. Fourier sine,
cosine and complex transform, Finite Fourier Transforms and their applications. Probability
and Statistics: Review of probability, Conditional probability and sampling theorems.
Discrete and Continuous Probability Distribution, Probability Mass & Probability Density
Functions, distribution Function, Discrete and Continuous probability distributions,
Binomial, Poisson and Normal distributions, Functions of Complex Variable: Applications
of De Moivre’s theorem, Exponential, Circular, Hyperbolic and logarithmic functions of a
complex variable, Inverse Hyperbolic functions, Real and imaginary parts of Circular and
Hyperbolic functions, Summation of the series- ‘C+iS’method, Limit and derivative of
complex functions, Cauchy-Riemann equations, Analytic functions and its applications,
Complex integration, Cauchy’s theorem, Cauchy’s integral formula. Series of complex
function. Taylor series. singularities and Laurent’s series, Cauchy’s residue theorem and its
application for the evaluation of real singularities and Laurent’s series, Cauchy’s residue
theorem and its application for the evaluation of real definite integrals, Interpolation: Lease
square curve fit and trigonometric approximations, Finite differences and difference
operators, Newton’s interpolation formulae, Gauss forward and backward formulae. Sterling
and Bessle’s formulae. Lagrange’s interpolation, Numerical integration: Integration by
trapezoidal and Simpson’s rules 1/3 and 3/8 rule, Romberg integration and Gaussian
quadrature rule, Numerical integration of function of two variables, Numerical Solution of
Ordinary Differential Equations: Taylor series method, Picard’s method. Euler’s method.
Modified Euler’s method, Runge-Kutta method, Predictor corrector methods, Adam
Bashforth and Milnes method, convergence criteria, Finite difference method, Numerical
Solution of Linear and Non-Linear Equations: Non-Linear Equations: Bisection Method,
Regula Falsi Method, Newton-Raphson Method, Iteration Method, Linear Equations: Jacobi
and Gauss Seidal Iteration methods, Relaxation method.

2. Engineering Graphics:-

Introduction: Importance of Engineering drawing, Engineering Drawing instruments and
uses, B.L.S. and 1.S.0. Conventions for drawings, Use of plane scales and Representative
Fraction, Projection of Points and Straight Lines: Introduction to principal planes.
Notation System, Projection of line parallel/perpendicular to principal plane. Concept of true
length of line, Projection of Planes: Concept of different planes, Projections of planes with
its inclination to one principal plane and with two principal planes, Concept of auxiliary
plane method for projections of the plane, Projections of Solids and Sections of Solids:
Classifications of Solids. Projections of right and regular solids with their axis parallel to two
and perpendicular to one of the principal planes, axis parallel to one and inclined to two
principal planes, axis inclined to all the three principal planes, Section of solids,
Orthographic Projections & Isometric Projection: Principle of projection, Principal planes
of projection, Projections from the pictorial view of the object on the principal planes using
firs angle projection method and third angle projection method, Full Sectional View.
[sometric Projection, Autocad’s Workspaces and User Interface: The Drawing Area.
Accessing Autocad Commands, Starting, Saving, and Opening Drawings. Closed User
Interface, User Interface and Start-up Tutorial, Coordinates. World Coordinate System/User
Coordinate System, Coordinate Systems tutorial, Drawing Using Coordinates Tutorial.
Drawing Commands, Text & Modifying Commands, Object Snap Commands.




3. Engineering Physics:-

gemiconductor Device Physics: Energy bands in solids. the E-k diagram. Density of states.
Occupation probability. Fermi level and quasi Fermi levels, Fermi-Dirac Statistics, Effective
mass, conductivity as a function of temperature p-n junctions, Schottky junction and Ohmic
contacts, Laser Physics: Concept of laser, spontaneous and simulated emission, elementary
idea about Lasers, basic principles involves in laser, three and four level laser system,
coherence. characteristics of laser light; ruby; He-Ne, CO2 and semiconductor lasers,
applications of lasers, Fibers Optics and photonics: Optical Fiber. Physical structure and
basic theory, modes in optical fibers, step index fibers, losses in optical fibers, sources and
sensors for optical fibers. applications of optical fibers in communication, Electrostatics and
Electrodynamics: Gauss's Law in dielectric medium. Equation of continuity. displacement
current, Maxwell’s equations, wave equation for electromagnetic radiation, Electromagnetic
wave propagation in free space and isotropic dielectric medium, Poynting’s theorem &
Poynting vector, Quantum Mechanics: Need of quantum mechanics. Compton effect,
Born’s concept of wave function, eigen function and eigen values, operators in quantum

mechanics, expectation values, time dependant Schrodinger’s wave equations and its
applications viz., particle in one dimensional potential well, Superconductivity and
Ultrasonics: Introduction and discovery of superconductivity. superconductivity materials,
Meissner effect, critical magnetic field and critical current, type-1 and type-2
superconductors, isotope effect, theory of superconductivity ultrasonic’s, generation,
properties and applications.

4. Applied Mechanics:-

Introduction to Statics: Particle and Rigid body, Types of forces, Transmissibility of a
force, Vector algebra, Two dimensional force system: Resolution of forces, Moment of
forces, Couple, Resolution of a coplanar force by its equivalent force-couple system.
Resultant of forces, free body diagram. equilibrium, Centre of Gravity and Moments of
inertia: Centroid of plane, curve, area, volume and composite bodies MI with respect to
different axis, parallel axis theorem, Mass moment of inertia. Virtual work and Energy
method: Principle of virtual work; Application of virtual work principle to machines:
Mechanical efficiency; Work of a force/couple, potential energy and equilibrium, Concept of
Friction: Law of Coulomb friction, Angle of Repose, Coefficient of friction, large and small
contact surfaces, Belt friction, Equilibrium of a belt, Bearing friction, Kinematies of Rigid
body: Introduction, Plane Motion of Rigid Body, Velocity and Acceleration under
Translation and Rotational Motion, Relative Velocity, Kinetics and Rigid Body:
Introduction, Force, Mass and Acceleration, Work and Energy, Impulse and Momentum,
DAlembert’s Principles and Dynamic Equilibrium, Impulse Momentum Principle:
Impulsive force, Conservation of Linear momentum and Angular momentum, Impact
between bodies, Simple Stresses and Strains: Normal stress, Shear stress, Bearing Stress.
Normal strain, Shearing Strain; Hook’s law; Poisson’s ratio, Factor of safety, Bending stress
of Beams: Introduction. Simple Bending Theory, Stress in beams of different cross sections.
shear stress, combined stresses, Torsion: Introduction, Torsion of shafts of circular section.
torque and twist, shear stress due to torque, Analysis of Truss: Method of joints. Method of

Sections, Analysis of Frames: Shear force and bending moment diagram of determinate
beams and frame.





































