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MECHANICAL WORKSHOP SKILL
Course Outcomes
CO. No. Course Outcomes Cognitive
Level
CO1 . . . . . U
Learner will Understand ancient Indian measuring systems and Kanad's
laws of motion.
€o2 Learn modern measurement techniques and unit conversions. An, Ap
CO3 Learner will Understand vector fields, and vector differentiation (gradient, U, C
divergence, curl).
CO4 Learner will be able to Explore surface tension, viscosity, and fluid flow E, AP
equations (Bernoulli's theorem).
CO5 Learner will be able to Develop practical skills in workshop practices and C
machine tool operations.
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Content of the Course
Theory (Credit: 3)

Maximum Marks: 100

Unit

Topic

Lectures

Historical background and Measuring system

1. Historical background: Ancient Indian units of time as mentioned in

the Shrimad Bhagavat Purana, Dongla observatory, Kanad's laws of
motion.

2. Measuring system: Measuring units, Conversion to SI and CGS,
Familiarization with meter scale, Vernier calipers, Screw gauge and
their utility, Measure the dimension of a solid block, Volume of
cylindrical beaker/glass, Diameter of a thin wire, Thickness of metal
sheet, Use of Sextant to measure height.

Activities

1. Measure the external diameter of a pen using a Screw gauge.

2. Measure the volume of a metal cylinder using Vernier callipers.
Keywords/Tags: Ancient time units, Kanad's laws. Vernier callipers,
screw gauge.

9

II

Mathematical Tools and Vectors
1. Plotting of functions, Approximations: Taylor and binomial series

(statements only), Fundamental concepts of Limit, Continuity and
Differentiability, Basic Integration Formulas, Integration by parts,
Integration by partial fraction, Integration by trigonometric functions.
2. Vector Algebra: Properties of vectors, Scalar product and vector
product, Scalar and Vector fields, Vector Differentiation, Gradient of a
scalar field and its geometrical interpretation, Divergence and curl of a
vector field, Del and Laplacian operators.

Activities:

1. Ask students to sketch graphs of some trigonometric functions.

2. To compute the limit of the given functions at specific points and
determine their continuity using graphical method.

Keywords/Tags: Plotting functions, Taylor series, gradient, divergence,
curl, Laplacian operators.
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Rigid body mechanics and Deformable bodies
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1. Rigid body mechanics: Concept of Rigid body, Torque, center of mass,
Conservation of linear & angular momentum, Rotatory motion and concept
of moment of inertia, Theorems on moment of inertia: theorem of addition,
theorem of perpendicular axis, theorem of parallel axis, application of
moment of inertia in daily life.

2. Deformable bodies: Hook's law, Young's modulus. Bulk modulus,
Modulus of rigidity and Poisson's ratio. Relationship between various
elastic moduli.

Activities:

1. Determination of Young's Modulus of a Metallic Bar using the
Cantilever method.

2. To determine the Modulus of Rigidity of a metallic wire using a torsion
pendulum.

Keywords/Tags: Rigid body mechanics, torque, Center of mass, moment
of inertia theorems, Hooke's law, elastic moduli.

v

Surface Tension and Viscosity

1.Surface Tension: Inter-molecular forces and potential energy curve,
Force of cohesion and adhesion, Surface tension, Explanation of surface
tension on the basis of intermolecular forces, Surface energy, Daily life
application of surface tension, Angle of contact, Capillarity.
2. Viscosity: Ideal and viscous fluid, Streamline and turbulent flow,
Equation of continuity, Bernoulli's theorem (without derivation) and its
applications (Velocity of efflux, shapes of wings of airplane, Magnus
effect).

Activities:
1.Determination of surface tension of a liquid by Jaeger's method.
2.Study streamline and turbulent flow by visualizing Flow Using Ink.
Keywords/Tags: Surface tension, cohesion, adhesion, viscosity. fluid
flow, Bernoulli's theorem, Magnus effect.

Mechanical Skill:

1. Concept of workshop practice, Overview of manufacturing methods:
casting, foundry, machining, forming and welding, Types of welding joints
and welding defects, Common materials used for manufacturing like steel,
copper, iron, metal sheets, composites and alloy, wood.

2. Concept of machine processing, Introduction to common machine tools
like lathe, shaper, drilling, milling and surface machines, cutting tools,
lubricating oils, cutting of a metal sheet using blade, smoothening of cutting
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edge of sheet using file, Drilling of holes of different diameter in metal
sheet and wooden block, Use of bench vice and tools for fitting.
Activities:

1. Show Students various tools (hammer, wrench, saw, files, welding
rods, etc.). Let them identify tools, materials (steel, copper, alloys), and
their uses.

2. Arrange a visit to a workshop or show videos of milling and shaper
machines in action.

Keywords/Tags: Workshop practice, welding, materials. machine tools,
drilling, fitting.
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Web Links:
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Evaluation Scheme

External (Theory)
(100 Marks)
Section(A) : Very Short Questions
Section (B) : Short Questions
Section (C) : Long Questions




