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MECHANICS AND PROPERTIES OF MATTER Practical

COURSE OBJECTIVE:
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To develop practical skills in the use of laboratory equipment and experimental techniques

for measuring properties of matter and analyzing mechanical systems.

LEARNING OUTCOMES:
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Mastery of experimental techniques: Students should become proficient in using laboratory
equipment and experimental techniques to measure properties of matter and analyze
mechanical systems.

Application of theory to practice: Students should be able to apply theoretical concepts
learned in lectures to real-world situations, and understand the limitations of theoretical
models.

Accurate recording and analysis of data: Students should be able to accurately record and
analyze experimental data, including understanding the significance of error analysis and
statistical methods.

Critical thinking and problem solving: Students should be able to identify sources of error,
troubleshoot experimental problems, and develop critical thinking skills in experimental
design and analysis.

Understanding of physical principles: Students should develop an understanding of the
physical principles governing mechanical systems and the properties of matter, including

elasticity, viscosity, and thermal expansion.

Minimum of 6 experiments to be done and recorded
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. Viscosity of liquid by the flow method (Poiseuille’s method)

. Young’s modulus of the material of a bar (scale) by uniform bending

. Young’s modulus of the material a bar (scale) by non- uniform bending
. Surface tension of a liquid by capillary rise method

. Determination of radius of capillary tube by Hg thread method

. Viscosity of liquid by Searle’s viscometer method

. Bifilar suspension —moment of inertia of a regular rectangular body.

. Determination of moment of inertia using Fly-wheel



9. Determination of the height of a building using a sextant.

10. Rigidity modulus of material of a wire-dynamic method (torsional pendulum

STUDENT ACTIVITIES

UNIT - I: VECTOR ANALYSIS

ACTIVITY: FIELD MAPPING

Students can choose a physical field (e.g., temperature, magnetic field) and create a field map by
taking measurements at different points. They can then calculate the gradient of the field and

analyse the variations. This activity helps them understand the concept of gradient in a scalar field.

UNIT Il: MECHANICS OF PARTICLES
ACTIVITY: COLLISION EXPERIMENTS

Students can set up simple collision experiments using marbles, carts, or other objects. They can
measure the initial and final velocities, masses, and analyze the momentum conservation. By
varying the conditions (e.g., masses, initial velocities), they can observe the effects on the collision

outcomes.

UNIT lll: MECHANICS OF RIGID BODIES AND CONTINUOUS MEDIA

ACTIVITY: BALANCING ACT

Students can experiment with balancing various objects (e.g., rulers, books) on different points to
understand the concept of center of mass and stability. They can analyse the equilibrium conditions

and explore how the position of the center of mass affects the stability.

UNIT IV: CENTRAL FORCES

ACTIVITY: PENDULUM MOTION

Students can investigate the motion of a simple pendulum by varying its length and measuring the
time period. They can analyze the relationship between the period and the length, and discuss the

concept of centripetal force and its role in circular motion.

UNIT — V: SPECIAL THEORY OF RELATIVITY

ACTIVITY: TIME MEASUREMENT

Students can perform a time measurement experiment using simple devices like water clocks or
sand timers. They can compare the measured time between two events at different relative speeds

and discuss the concept of time dilation
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