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() Algebra

- Addition, Subtraction, Multiplication, Division.

- Law of Indices

- Insertion and Removal of brackets.

- Simple Equations-problems.

- Development of Formular.

- Transposition and evaluation.

- Simultaneous equations of the first order involving two unknowns —
problems.

- Simple Factors.

- Fractions.



simple problems.
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- The Solution of the Quadratic Equation.

- Graph

- Axes of reference.

- Co-ordinates.

- Construction and reading of graphical diagrams, e.g. weather
statistics and displacement curves.

- Problems on graphs.

- The ideas of ratio, proportion and variation and the application to

() Mensuration

- Areas and perimeters of rectangle, triangle and circle.

- Volumes and surface areas of box — shaped bodies, cylinders,
wedges, and spheres.

- Practical applications, e.g. weight of general cargo of various

shapes; volumes of holds, bunkers and tanks; weight of contents.
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(e) Nomenclatures and their abbreviations.
(w) Type of ships.

(o) Basic of fairing lines.

- Construction of grid.

- Bow drawing.

- Stern drawing.

- Sheer drawing.

- Camber drawing.

- Body plan, Profile, Half breadth, Buttock and Diagonal drawing.
(&) Ship design.

- Brief specification.

- Deadweight.

- Draft.

- Select the best dimension to suit.
- Estimate effective H.P.

- Estimate the stability.

- Fairing lines by series “00”
- Hydrostatic curves and their applications.
(&) Propeller design.

- Design a propeller to suit the ship designed using DATA and
procedures in the text “Resistance Propulsion and Steering of Ships” by PROF.
TROOST.

&. 3% Nuclear Reactor.

(9) Introduction

- Uses of nuclear reactors
- Types of nuclear reactors

(w) Basic Principles of Nuclear Fission

- Structure of the atom
- Isotopes

- Nuclear Fission

- Chain Reaction
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- Critical Mass and critical size
(;) Basic Constituents of a Nuclear Reactor

- Core

- Moderator

- Coolants

- Control elements

- Shielding

- Neutron sources

- Reactor instrumentation

(&) Description of a Typical Research Reactor

(&) Description of a Typical Land-based Power Reactor
(@) Description of a Typical Ship’s Reactor

. 3% Applied Chemistry.

Part I
(9) Introduction

(w) Solid Fuels

- Wood, peat, Lignite coal, coke, Carbonisation

(o) Gas Fuels

- Coal gas, Producer gas, Water gas, Cabonisation gas

(€) Liquid Fuels

- @. Petroleum distillation, type of crude oils. General process of POL.

Refinery POL. Products aviation gas, regular gasoline, kerosene, diesel oils, fuel oil,
gas turbine fuel oil etc.

- 1. Coal tar fuel
- m. Modifies and synthetic liquid fuels

(@) Utilisation of liquid fuels.

Specification

General properties of POL.

General knowledge on “The consideration of refinery plant”

Part II

Combustion calculations :

Combustion of fuels-Conversion of volumetric analysis to analysis
by weight-weight-weight of carbon in flue gas-weight of air required for complete

combustion of fuel-weight of fluegas per @b. of fuel burned. Weight of excess air

supplied. Method of analysis flue gases-Heatcarried away by flue gases-Volume of air
supplied per cubic foot of gaseous fuel-Calculation of C from volumetric analysis of a
gas-Calorific values of a fuel-Efficiencies of boilers.

Part 111

Lubrication and Lubricants.

(o) Lubricant :

Mineral lubricating oils, blending, and compounding Hydrogenated
oils, Greases, Exteme pressure-lubrication. Properties of lubricating oils.

(w) Lubrication
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Mechanism of lubrication-Journal Bearings-Reciprocating bearings-
Gear teath-Needle, ball, and Roller bearings.-Lubricating system.

o. 311 Metallurgy
A. General Metallurgy
(e) Ore and Ore dressing

Ore classification

(@) Smelting :
definition-slag-flux refractory.
(o) Pig iron :
iron-flux-furnace.

- Control of elements in iron-hot blast stove
- classificate of pig iron.

(&) Cast iron :

raw material - furnace and operation - alloying

- element product.

(&) Wrought iron :

definition — manufacture - property and use.

(o) Streel :

Classification-process of manufacting — recarbonis — ation -
cruicible process - open haerth process — Bes - semer process - eletrical process.

(ev) Carbon steel and alloy steel :

Cast steel - hot-worked - cold worked and heat treated steel - silicon
steel-Mn-steel - Ni-steel-Cr-steel - Cr-Ni steel - Stainless steel - Tool steel.

(&) Copper and its alloy :

Copper — Brass — Bronze — Cu-Sn bronze — Phospher bronze —
leaded bronze — Al-bronze — Mn-bronze — Si-bronze — Bell Metal Impurity in brass
and bronze Cu-Ni alloy.

(«) Bearing :

metal-bearing application — property of bearing metal. Tin-base
alloy — load-base alloy — Cu-base alloy — bronze bearing — silver — cadmium.

(90) Solder metal
(99) Alluminum :

introduction — uses and properties.
Al-alloy — duraclunin — Al-Cu alloy Al-Si alloy — Al-Mg alloy

(o) Casting :
classification of casting — pattern — mold defect in casting sand —
centrifugal casting — die casting.

(om) Ingot
(e«) Fabricating process

B. Physical Metallurgy :
(9) Solidification of metals

(w) Simple space lattice
(o) Thermal equilibrium diagram (binary)
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(&) Structure of Metals

(&) Heat treatment in connection with the thermal equilibrium
diagram of plain carbon steel

(@) Case hardening (carburising)

Surface treatment (cyaniding, nitriding etc.)

(ev) Properties — tests of metals (tensile, compression, impact etc. in
connection with heat treatment and structure of metals).

(&) Non-destructive testing (general idea)

(«) Mechanical working of metals (cold&hot workings)

C. Additional Subjects :-
General idea of,

(@) Casting

(o) Welding

(o) Corrosion of metals

(&) Properties of some of the alloying elements

&. )% Basic Mechanism

(9) Introduction :

Basic Definitions.

General — Kinematics — Machine and Mechanisms — structure of a
Machine — Motion — Velocity and speed — Acceleration — Ractilinear Motion
Applications, Work.

(w) Vectors.

Scalar versus Vector Quantities — Addition of Vectors — Vector
Substraction — Resolution and Composition of Vectors — Orthogonal Components.

(o) Velocity and Acceleration Analyses of Plane Motion

General — Linear Velocity — Angular Velocity — Relations between
Angular and linear Velocities — Graphic Treatment of Velocities — Linear of
Resultants Method — Centros — Centros Method of Solution — Velocity Polygon
Method of Solution — Linear and Angula Acceleration — Relative Acceleration
Method of Solution — Acceleration in Sliding Contact Members — Coriolis’s Law.

(@) Linkages

General — The Four-Bar Linkage — Linear Velocities of the Four-
Bar Linkage — Angular Velocities of the Four-Bar Linkage — Accelerations in the
Four-Bar Linkage — Linkages with sliding Members — Crank and Connecting Rod —
the Swinging Arm Quick-Return Mechanism — The whitworth Quick-Return
Mechanism — Closure.

(&) Rolling Bodies
Motion — Velocity determination — Rolling Bodies with Linkages —

Closure.
(o) Cams.
General — Types of Motion — Uniform Motion — Simple Harmonic

Motion — Uniformly Accelerated and Decelerated Motion — Cam with Remote
Follower — Positive Motion Cams — Cylindrical Cams.
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(ev) Gearings.

General — Terminology and Definitions — Relations Between
circular Pitch and Diametral Pitch — Tooth Profile — Cyeloidal.

Teeth — Involute Teeth — Bevel Gears — Worm and Wheel —
standard Gear Tooth Proportions.

(@) Gear Trains

General — Train Value — Reverted Gear Trains — Automobile
Transmission — Design Limitations — Epicyclic Trains — Solution of Epicyclic Trains by
Formula — Solution of Epicyclic Trains by Tabulation — Solution of Epicyclic Trains by
Vectors — Reverted Epicyclic Trains — Bevel Epicyclic Gear Trains.

() Flexible Connecters

General — Train Value of Belts — Belt stresses — Length of Belt —

stepped and Conical Pulleys — Crowning of Pulleys — Connecting Non Parallel Shafts
— V-Belt Drives — Chains — Block and Tackle — Differential Pulley.

(90) Miscellaneous Mechanisms.

Sctews and Screw Threads — The Screw Jack — Differential and
Compound Screws — The Oldham Coupring — The Universal Joint.

«. Wi

(e) The Electric Circuit

(@) Magnetism

(o) Electromotive force

(&) Systems of Conductors

(&) Electrostatics

(@) The D.C. generator

(ew) The D.C. motor

(@) Alternating currents

(«) Alternating current circuits
(90) The “J” Method

(9@) Polyphase Working

(9w) The static Transformer
(em) The alternator

(9&) The Synchronous Motor
(9&) The Induction Motor
(99) Measuring Instruments
(e) Transformer Calculation and Desings

®0. 3 Electronics.

Phase I
Basic Electronics

(e) Review of inductance and inductive circuits

(w) Review of capacitance and capacitive circuits
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(o) Tune Circuits

a. Series resonance
b. Parallel resonance
c. “Q” of coil

(€) Vacuum tube principles :

a. Principle of emission
b. Diodes

c. Triodes

d. Tetrodes

e. Pentodes

f. Beam-power tube

g. Vertical mutube

h. Multigrid tubes

1. Multiunit tubes

(&) Gas-filled tubes :

a. Gas-filled diodes
b. Gas-filled triodes

() Power Supplies :

a. Rectifiers

b. Filter circuits

c. Voltage dividers
d. Voltage regulators

(ev) Amplifiers circuits :

a. Classification of amplifiers
b. Distortion

c. A.F. Voltage amplifiers

d. R.F. Voltage amplifiers

e. R.F. power amplifiers

(&) Oscillators :

a. Basic principles

b. Frequency of oscillations
c. Classification of oscillators
d. Effects of changing loads
() Transmitter :

a. Continuous wave transmitters
b. Amplitude-modulated transmitters
c. Frequency modulation

(90) Detections :

a. Diodes detections

b. Grid leak detectors

c. Plate detectors

d. Regenerative detectors

(9#@) Receivers :

a. Tuned radio frequency receivers
b. Superheterodyne Receivers

(ew) Propagation of Radio Waves :

UNNUAULNITNMINGBHM
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a. Radio Waves

b. Antennas

c. Transmission Line and Feeders
Phase 11

Basic Radar

(e) Radar Principles :

a. Back ground of radar
b. Definition of radar

c. Application of radar
d. Pulse radar

(®) Timer :

a. Description and functions
b. Master-Oscillation system
(o) Modulator :

a. General description

b. Pulse-forming network

c. Operation of Modulator
(€) High-Powered Oscillator :
a. Limitation of Triode

b. Basic magnetron

c. Electron — resonance magnetron
(¢) Radar R.F. Lines :

a. Open two wire lines

b. Co — axial lines
c. Wave guide

(®) T.R. Box :

a. T.R. Box-a Switching device
b. Anti-T.R. Boxes

(ev) Radar Antennas :

a. General classes
b. Directional antennas

(&) Rader receivers :

a. Radar receiver principle
b. Radar receiver circuits

(o) Indicators :
a. Methods of deflection

b. methods of disblaying information

c¢. Indicator circuits

UNNUAULNITNMINGBHM

(®0) Synchronous and Servomechanisms

Phase 111
Basic Sonar

(e) Basic principles of underwater sound :

a. Introduction
b. Refraction of sound
c. Refraction and seattering
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(w) Sound Reception and Deflection by Listening :

a. Introduction

b. Doppler effect

c. Frequency considerations in listening
d. Sonar listerning systems

(,) Essentials of Echo-Ranging equipment :

a. Basic components of Echo-ranging systems
b. Transmitter

c. Signal used in echo-ranging

d. Receiver — amplifier

e. Training device and bearing indicator

f. Range indicator

g. Transducers

h. Receiver sensitivity and back ground noise
1. Sonar location

©6. 31 Strength of Material

(@) Simple stress and strains

() Compound stresses and strains

() Simple mechanical properties of metals

(&) Thin cylinders, spheres, and pipes

(&) Centre of gravity, moment of inertia, ellipse of inertia
() Bending moments and shearing forces

(ev) Stress in beams

(&) Slope and deflection

(«) Fixed and contiunous beams

(9#0) Beams with large original curvature

(99) The torsion of shafts

(9w) columm and struts

(9m) Combined stresses-stress distribution and concentrations.
(o) Repectition of stress-Fatigue.

(e &) Properties of material at high and low temperature
() Riveted joint

(o) Welded connections

oW. 311 Thermodynamics

(e) The heating and expansion of gases
(w) The law of perfect gases

(;) Air cycles

(&) Entropy of gases

(@) Reciprocating air compressors
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(‘@) Properties of steam

(ev) Entropy of vapors

(&) Expansion of vapors
() Theory of steam engine
(90) Compound expansion
(99) Refrigeration

(ow) Heat transfer an irreversible process

- Modes of heat transfer

- Radiation

- View factor of radiation system

- Conduction

- Conduction in a medium with distributed heat source

- Convection

- Boundary-layer concept and diamensional generalization of
conveetion system

- Determination of heat transfer coefficient

- Overall-heat transfer coefficient

- Mean temperature difference

- Practical consideration of heat exchanger

- Application of fundamental of heat transfer

(9m) Thermodynamics of fluid flow

- Nozzles, diffusers and orifices

- Application of steady flow equation to nozzle

- Isentropic flow of a perfect gas through nozzle

- General characteristic of one dimensional isentropic flow
- Fluid friction in nozzles and diffusers

- Effect of changing the back pressure on a given nozzle

- Flow meter

- Frictionless flow in a duct with heat transfer

- Effect of friction on flow in duct

(e&) Principles of Turbomachinery

- General equation of turbomachinery

- Impulse turbine

- Reaction turbine

- Turbine blade profile and geometry, flow parameter and practical

limitation

- Axial flow compressor

- Performance of axial flow compressor stage

- Centrifugal compressor

(e&) Variable specific heat calculations

(e9) Gas Turbines and jet propulsion

om. 3% Internal Combustion Engines Applied to high Speed Diesel
Engines

() Combustion chambers

- Fuel injection and combustion
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- Pre-combustion chamber engines
- Direct injection engines

- Turbulence-chamber engines

- Auxiliary-chamber engines

(w) Combustion Phenomena

- Ignition delay
- After burning
- Factor affecting the ignition lag

(o) Design of the engines

- Gas — pressure forces — Forces in the cylinder — Construction of
the indicator cards — Gas pressure crank angle diagram — Analysis of the crankchain —
Forces due to the Reciprocating parts — Piston velocity inertia forces due to
reciprocating parts and acceletion

- Torque or turning effort per cylinder

- Torque reaction.Total engine Torque

- Torque variation with number of cylinders and cylinder arrangement

- Analysis of bearing loads — Crankshaft bearing loads

- Resultant force on the crankpin

- Crankpin bearing loads — Crankshaft dimensions inline and V-type
engine

- Crankshafts — Resultant force on main bearings — Ralative wear
diagrams

- Design of reciprocating parts — Design requirements and limitation —
Functions of the piston — Piston materials.

- Piston dimension-Piston rings-Piston or wrist pins

- Knuckle of Link pins — Connecting rod shank stresses.

- Connecting rod cap bolts — Connecting rod ends

- Connecting rod materials — Bearing and bearing metals.

- Crankshaft vibration and balance.

- Fundamental nature of vibration — Engine balance — Vibration in
engines torque — Flexibility of the crankshaft in torsion — Types of crankshaft balance
— Unbalance rotating parts — Unbalanced reciprocating parts — Reciprocating parts —
Reciprocating balance in multicylinder engines Counter balancing

- Crankshaft details and reduction gearing-Crankshaft details —
Reduction gearing — Gear meterials and dimensions

- Cylinder and valves

Functions of the cylinders

Type of cylinder construction

Cylinder materials-The cylinder barnel

Valve requirements and materials

Breathing capacity and valve size

Valve details-The combustion chamber

- Valve gear

Usual valve-gear arrangement

Valve timing-Valve cams and followers

- Tangent cams-Mushroom cams

Hollows-faced cams-Cams ramps-Cam spacing-Cam loads.

- Camshaft stiffness-Cam and follower details-Push rods and Rocker
arms-Valve springs-Valve gear details
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- The crankcase-Superchargers and accessories

- Crankcase materials and arrangements

- Crankcase details-Oil pumps

- Blowers and superchargers-Supercharger power requiremensts
- Impeller speed-Impeller details-Diffusers

- Supercharger drives-Accessories-Carburetter and fuel pumps

- Magnetos-starters and Generators.

0. IMMIINT U5

(o) Designs of steam boilers.

- The strength of cylindrical steam boilersor pressure vessels

- The ultimate tensile strength-elastic limit and factor of safety of
boilers

- The thickness of shell plates and various parts of boilers Shell
plating-riveting and strenght of joints of boilers

- Stays of boilers

- Boiler tubes

- Number and dimension of boiler furnace

- Manhole

- Steam and water space in boilers

- Heating surface and grate area

- The quantities of steam and fuels-and boiler’s dimensions

- Boiler’s funnel

- Design of the whole palnt of a practicable steam boiler (cylindrical
boiler)

(w) Design of the reciprocating steam engine

- Cylinder ratio and expansion of steam in the cylinder

- Cylinder cut-off

- The piston’s speed

- The engine’s revolution

- The piston’s stroke

- The referred mean effective pressure

- The diameter of cylinder (corresponding to the nominal horse power
and ship’s dimension)

- Cylinder and liner thickness

- Cylinder bottom-covers and cylinder studs

- The dimensions of cylinder steam port-pipe and passage Valve
casing and covers.

- The pistons and piston’s rings

- The piston rods-connecting rods pins-top and bottom and bearings of
the connecting rods

- The piston rod guide shoes

- Shafts-and shaft-coupling bolts

- Shaft bearings

- Valve rods

- Eccentries

- The air-pump-circulating pumps feed water pumps and condensers

- Calculation and design of reciprocating steem engine parts

(o) Design of propellers
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- The manufacturing material of the propellers
- The propeller pitch

- The diameter and length of propellers

- The blade area of propellers

- The number of propeller blades

- Blade thickness (at the boss and the tip of blead)
- The diameter of boss

- The length of boss

- The thickness and taper of boss hole

- The dimension of propeller key

- The dimension of propeller nut

- The shape of blade

- The radial pitch angle

- The propeller thrust

(&) Steam Turbine (Theory and practice)

- Flow of steam through nozzle

- Type of steam turbine

- Flow of steam through impulse turbine blased

- Flow of steam througn impulse-reachtion turbine blades
- Vortex flow in steam turbines

- Steam turbine losses-efficiency and energy balance
- State point locus and reheat factor

- Regenerative Feed-Heating

- Reheating and Water-Extraction cycles

- Stresses in turbine rotors

- The critical speed of turbine rotors

- The outline of steam turbine design

0&. IMADI3D

(@) Type of ships

(w) Details of ships construction

(o) Ministry of Transport requirements

(€) Tonnage laws and measurements

(&) Free-board

(@) Dock, Docking snd ship repairs

(ev) General consideration and preliminary procedure in ship design

(&) Ship drawing :

- Sheer drawing

- Midship section

- Hydrostatic curves and displacement sheet
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€. ANIAINT3ULATNNA (Mechanical Engineering)

(o) Statics : Law of statics-Force system-equilibrium simple
structures-distributed forces-Friction-virtual work.
(w) Dynamics : kinematics-Newton’s laws-kinetics of particles-

work and energy-impulse and momentum kinetics of rigid bodies in plane motion-
periodic motion-moments of inertia.

(em) Advanced Dynamics : Restatement of laws of mechanics-simple

pendulum for large amplitudes-effects of earth rotation-the inertia tensor-general
motion of a rigid body-spinning tops-gyroscopes-numerical procedures.

(€) Maechanics of Machinery : Velocity and acceleration of

machine parts-static and dynamic forces on machine members-kinematic analysis of
cams and gears-balancing of solid rotors-basic principles of vibration undamped and
damped-free and forced vibrations-vibration isolation-instrumentation.

(¢) Dynamics of Machinery : balancing of solid rotors and

reciprocating machines-Undamped and damped-free and foreed vibrations for one-
two and many degrees of freedom-vibration isolation and absorbers-instrumentation.

() Machine Design : Studies of fits-tolerances-allowances material
selection-stress concentration-bearings-shafting screws-belts-chains-brakes-clutches-
cams-springs-gearing and advanced design problem-Machine design peojects of a
comprehensive nature.

(ev) Strength of Materials : Simple stresses and strains-compound

stresses and strains-engineering materials and their properties-testing and testing
machines-thin cylinders-spheres and pipes-thick cylinders and spheres-centre of
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gravity-moment of inertia-bending moments and shearing forces-stresses in beams-
torsion of shafts-columns and struts-slope and deflection-fixed and continuous beams-
beams with large original carvature-dynamic loads-stress concentration and fatingue-
strength of joints and fittings rotation of rings and discs-whirling of shafts.

(&) Engineering Thermodynamics : The law and processes of

transforming energy form one from to another-first and second law analysis-cycles
analysis for reversible process irreversible processes and available energy-entropy
equations for perfect gases and for vapours-steam tables-molecular theory of gases.

(«) Applied Thermodynamics : Fuel and combustion-flow of gases

and vapours through nozzles-reciprocating air compressors and metering-centrifugal
and axial flow air compressors, steam engine installation-steam engines-steam
turbines internal combustion engines-gas turbines-jet and rocket propulsion-
refrigerators-heat transfers and applications-testings and performance of internal
combustion engines-steam engines and turbines-of boilers and of condensers.

(90) Fluid Mechanics : Mechanical properties of fluid-

hydrostatics and bouyancy-Energy aspects of fluid flow-flow metering and
control-Impulse-momentum principles and analysis-Dimensional analysis
and similitude-fluid machinery.

&. 3anssn Wi (Electrical Engineering)

(o) Electrical Circuits and Fields : A Basic course in electricity and

magnetism for those curricula majoring in electrical science-Direct current circuits,
electrostatic and electromagnetic fields and feromagnetism are studied in considerable
detail at level requiring no mathematics beyond the calculus.

(w) Alternating Current Circuits : An intermediate level course

which covers the essentials of alternating current circuit theory-Single phase and
polyphase circuits are analysed by using the conventional network theorems and
methods-Coupled circuit theory-nonsinusoidal wave analysis, metering and
elementary bridge methods are included.

(m) Direct Current Machinery : A thorough presentation of the

theory of direct current machines and control devices. Armature windings-armature
reaction and commutation are fully covered-The characteristics of generators and
motors are developed from basic relations.

() Alternating Current Machinery : A combined alternating current

machinery course for those curricula not majoring in electrical science-The topics
covered include the theory and performance of single and polyphase transformers,
single and polyphase induction motors, alternators, synchronus motors and synchros
for control circuits.

(&) Electronics : This is an introduction to the theory and practice of
engineering electronics. Topics treated are electron motion in electric and magnetic
fields-thermionic emission-vacuum tube characteristics-transistor theory and application.

(@) Line and Network Synthesis : A comprehensive course for those

curricula majoring in electrical science-Alternating current circuit theory is extended
to lines with distributed constants. The topics covered include transmission line
equations, impedance matching with networks and stubs and network synthesis to
provide frequency discrimination.
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(ev) Introduction to Servomechanism : The mathematical in theory

of linear feedback control systems is presented in detail-This is a terminal course-
Both frequency domain and fine domain methods are covered. Topics include the
Nyquist stability criterion, the Bode diagram and its uses, the root locus method and
pole and zero configuration.

(&) Transients : The basic theory and practical applications of
transient phenomena are treated in detail-Enphasis is on electric circuits and
electromechanical system transients-The Laplace transfer method is used.

(«) Magnetic Amplifiers : Basic principles of magnetic amplifiers

and magnetic amplifiers circuits, including feedback and biasing-Emphasis place on
circuits useful in industrial control.

. Imediamans (Mathematics)

(e) Vector Algebra and Geometry : Real number system-Algebra of

complex numbers Vectors and their algebra-analytic gometry of space-points-lines
and planes in scalar-and vector notation Determinauts-metrices and linear systems
linear dependence-Special surfaces.

(w) Introduction to Engineering Mathematics : Review of

elementary calculus with particular emphasis on basic comcepts-Power series-Fourier
series-Differential calculus for functions of several variables.

(o) Differential Equations and Infinite Series : First order ordinary

differential equations-ordinary linear differential equantions with constant coefficients-
power series and power series expansion of functions-power series solution of
ordinary differential equations-fourier series.

(€) Introduction to Partial Differential Equations and Function of a

Complex Variable Solution of partial differential equations by means of series of
orthogonal functions-analytic functions of a complex variable-line integarals in the
complex plane-infinite series of complex variables-theory of redues.

(&) Numerical Methods for Digital Computers : Numerical methods

for solution of systems of linear algebric equations-polymial equation and systems of
non-linear algebric equations-finite differences-nume rical interpolation-differentiation
integration-numerical methods for solving initial value and boundary value problems
involving ordinary and partial differential equations.

w. 9eai5e (Naval Architecture) : Drawing and calculation-

Knowledge of ship structure-Bouyances-Stability-Steering and Maneuvering-Tonnage
Measurement-Freeboard Calculation.

&. 1Usznau

(o) Introductory Physical Metallurgy : An Introduction to Physical

Metallurgy-Topics include : (a) The nature and properties of metals, (b) a study of
Phase equilibria, (c) the correlation of microstructure and properties with phase
diagrams, (d) mechanical properties and heat treatment, (e) descriptions of non-
ferrous alloys of commercial importance.

(®) Physical and production Metallurgy : The non-carbon alloys-

effects of various heat treatments and cooling retes on the structure and properties of
steel-isothermal reaction rates and hardenability of steel-surface hardening methods-
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characteristics and properties of plain carbon and alloy cast irons-the effect of other
alloying element on steel-tool steel-production of iron and steel.

(m) High Temperature materials : A study of the effect of high

temperature on the properties of mesals-Method of evaluatng-behavior of materials at
elevated temperatures-Development of alloys for high temperature service-Refractory
metals, super alloys alloys for titanium and molybdenum-Creep and allied
phenomena-Metals used in gas-turbines, reaction motors, etc. Use of ceramies
development of ceramies

(€) Ferrous Physical Metallurgy : Topics include : (a) Effect of

various heat treatments on the structure and properties of steel, (b) Reaction rates and
hardenability, (c) the effect of alloying elements on steel, (d) surface hardening
methods, (e) characteristics and properties of various steels.

(&) Applied Chemistry for Enginers : Fuels-Lubricants and

Lubrication - Paints and Varnishes-Water Tretment and Sewage Disposal-Cement and
concrete-Plastics-Natural and Synthetic Rubber Electro Chemistry-Metallic
Corrosion-Miscellaneous

(®) Nuclear Power Plants : Survey of nuclear power engineering-

The reactor as a power source as a power source as affected by technical feasibility
and economics-Elementary nuclear reactor physics-Engineering considerations in
core design including problems of core design, power removal and utilization and
shielding Discussion of reactor types.
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o. IaNAn devdidansAnuzusisenin ¢ (n.4. ¢) 3o
o o A o '
nangnsdulaniisuim

&. 3% Engineering drawing

- Sketching and drawing standard fastening and pipe fitting,
employing data obtained from table of standards.

- Making dimensional sketches from modles and pencil working
drawing from sketches.

- Producing simple detailed working drawing from dimensioned
assembles and simple assemby drawing from detailed drawings.

&. 97 Basic Mechanisms

- Principles of graphical mechanics, and basic mechanism linkages
gear trains, cams and levers.

. 3% Fluid mechanics

- A basic study of the properties, behaviour and energy relationships
of fluid in motion covering the elements of hydromechanics with particular reference
to the pumping, metering and piping of liquid.

- The dynamics of incompressible and compressible flow of gases.

. 31 Engineering Materials

- A general study of engineering materials metallicores, ferrous and
nonferrous metals, alloys including properties, applications, and limitation,
- Physical testing of metals, welding process.

&. 37 Strength of Material

- Compound stress and strain, dynamic loading
- Bending, shearing moments and forces; elastic curve; stresses in

beams.

- Slope and deflection of beams

- Torsion of shafts; shaft couplings; power transmitted by shafts
application of complex thoeries; close and open coiled helic springs

- Thin cylinders and thick cylinders

- Cranes

. 37 Boilers

- Various types of boilers
- Feed water and fuel oil apparatus
- Operation and maintenance

©0. 3% Steam Reciprocating Machinery

- Elementary principles, design features and operation of various
units of main propulsive and auxiliary machinery in a steam marine engineering
installation

©6. 31 Turbine Machinery

- Elementary principles of turbines, their designed features and
operation including reducing gears, shafting and bearings.

- Elementary principles, design and operation of verious units of
auxiliary machinery in modern steam turbine including curves of power-speed slip
revolution and consumption.

ob. 31 Internal Combustion Engine
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- Thermodynamic principles applied to internal combustion engines,
theoretical and actual combustion engine cycles, fuel-air mixtures.

- Internal combustion engine fuel

- Combustion process

- The principle of operation and construction of various types of
internal combustion reciprocating engines

- Theory and fundamentals of gas turbine

- Jet propulsion engine

- Nuclear power for ship propulsion

om. 37 Naval Architecture and Ship Stability

- Elementary Principles affecting ship design and damage control
including geometry and nomenclature of a ship
- Buoyancy and principles of stability in undamaged and damaged

conditions

- Elementary study of the structured strength of ships to give proper
appreciation of the effects of stresses on any condition

- Water resistance to ship’s motion and propulsive power
requirements.

o¢&. 3 Electrical Engineering

- Direct Current

General electric circuits, resistance, resistivity. Ohm’s law, Kirchoff’s
laws the direct current circuit, electrical insturments, power and efficiency, magnetism
and magnetic circuits,electromagnetic induction, transient in R-L and R-C circuits,
principles and operating characteristics of direct current generater and meter, efficiencies
and ratings

- Alternating Current

Alternating emf and currents, application of complex algebra, single
phase A-C. circuits, polyphase induction meter, synchronous machines, synchro-
mechanisms

©&. 3% Mathematics

- Vector algebra and geometry :- Real number system. Algebra of
complex numbers. Vectors and their algebra, analytic geometry of space; points, lines,
and planes in scalar and vector notation. Determinants, matrices and linear systems; linear
dependence. Special surfaces

- Introduction to Engineering Mathematics :- Review of elementary
calculus with particular emphasis on basic concepts. Power series, Fourier series.
Differential calculus for functions of several variables

- Differential Equations and Infinite Series :- First order ordinary
differential equations; ordinary linear differential equations with constant coefficients;
power series and power series expansion of functions; power series solution of ordinary
differential equations; Fourier series.

- Introduction to Partial Differential Equations and Functions of
Complex Variable :- Solution of partial differential equations by means of series of
orthogonal functions; analytic functions of a complex variable, line integrals in the
complex plane, infinite series of complex variables, theory of reduces.
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