Tamil Nadu Public Service Commission
Syllabus
Trade - Workshop Calculation Science
(ITI Standard)

Code: 540
Unit I: Units, Fraction, Square Root, Ratio, Proportion and Percentage (20 Questions)

Classification of Unit system — Fundamental and derived units — System of International (SI) units
— Measurement of units and conversion — Factors, Highest Common Factor(HCF), Lowest
Common Multiple (LCM) — Simple and Decimal Fractions — Addition, subtraction, multiplication
and division related problems - Square and square root problems — Applications of Pythagoras
theorem — Direct and Indirect proportions — Percentage -Conversion of percentage into decimal
fraction and fraction to percentage.

Unit Il: Material Science and Heat Treatment (30 Questions)

Types of metals - Ferrous and Non-ferrous metals — Physical and Mechanical properties of
metals — Iron, Cast iron, Steel — Alloy steel and Carbon Steel — Difference between Iron and
Steel — Properties and uses of rubber, timber and insulating materials.

Heat treatment purpose and advantages - Process — Annealing — Normalizing — Hardening —
Tempering — Case hardening — Structural changes of steel — Lower, upper critical temperatures
(LCT, UCT).

Unit lll: Mass, Weight, Volume, Density, Speed, Velocity and Work Power Energy
(20 Questions)

Mass, Volume, Density, Weight and Specific gravity — Related problems — Speed, Velocity -
Rest, Motion, acceleration and retardation - Related problems

Work — Power — Energy - Horse Power (HP), Indicated Horse Power (IHP), Brake Horse Power
(BHP) and efficiency - Potential energy - kinetic energy and related problems.

Unit IV: Heat and Temperature (20 Questions)

Heat and temperature — concept - effects - difference - Boiling point & melting point of
different metals and non-metals — Measuring Instruments — Thermometer — Pyrometer —
Transmission of heat — Conduction — Convection — Radiation — Co-efficient of Linear expansion
and related problems —Heat loss and heat gain - Therma conductivity and insulators - Concept
of pressure - Units of pressure, atmospheric pressure, absolute pressure, gauge pressure and
gauges used

Unit V: Basic Electricity (15 Questions)

Uses of electricity - electric current - alternating current - direct current - comparison — voltage -
resistance - units - conductor - insulator, types of connections - series and parallel - Ohm's law -
related problems - magnetic induction - self and mutual inductance - Electro Motive Force (EMF),
electrical Power, Horse Power, energy - units of electrical energy

Unit VI: Mensuration — Area of Cut-Out Regular and Irregular Surfaces (20 Questions)

Area and perimeter of square - rectangle - parallelogram - triangles - circle - semi-circle - circular
ring - sector of circle - hexagon and ellipse

Lateral surface area(LSA), total surface area(TSA) and volume of solids — cube — cuboid —
cylinder - sphere and hollow cylinder - capacity in litres of hexagonal, conical and cylindrical
shaped vessels — related problems.



Area of cut out regular surfaces — circle - segment - sector of circle - related problems - area of
irregular surfaces and application related to shop problems

Unit VII: Friction (15 Questions)

Friction - Advantages and disadvantages - Laws of friction — co-efficient of friction - angle of
friction - simple problems related to friction - application and effects of friction in workshop
practice - lubrication.

Unit VIII: Centre of Gravity, Levers and Simple Machines and Elasticity (20 Questions)

Centre of gravity - Centre of gravity and its practical application - Simple machines - Effort and
load - mechanical advantage - velocity ratio - efficiency of machine - relationship between
efficiency - velocity ratio and mechanical advantage - Elasticity - Elastic, plastic materials —
stress - strain and their units - young’s modulus of elasticity - Ultimate stress - working stress —
stress — strain curve.

Unit IX: Algebra & Trigonometry (20 Questions)

Algebra — addition — subtraction - multiplication - division - Theory of indices - algebraic formulae
- related problems - Measurement of angles - Trigonometrical ratios — workshop related height
and distance calculation.

Unit X: Estimation and Costing, Profit and Loss (20 Questions)

Estimation and costing - Simple estimation - requirement of material estimation and costing -
Problems on estimation and costing.

Profit and loss - Simple problems in Profit and loss - Simple interest - compound interest.
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