Introductory Physics |

Introductory Physics | is an algebra-based course that provides introduction to classical
mechanics. Introductory Physics Il will cover the following subjects :Fluids, Heat, Waves and
Sound, Optics, Atomic Physics, and Nuclear Physics. Each Course is designed to finish in 14
lectures. Each lecture is 3 hr long and consists of ppt presentation with short quizzes.

Textbook : University Physics with Modern Physics (14th ed. Young & Freedman)

Lecture 1 - Introductory Physics | (Unit 1 and Unit 2)
Lecture 2 - Introductory Physics | (Unit 3 and Unit 4)
Lecture 3 - Introductory Physics | (Unit 5)

Lecture 4 - Introductory Physics | (Unit 6)

Lecture 5 - Introductory Physics | (Unit 7 - I)

Lecture 6 - Introductory Physics | (Unit 7 - II)
Lecture 7 - Introductory Physics | (Unit 8)
Lecture 8 - Introductory Physics | (Unit 9)
Lecture 9 - Introductory Physics | (Unit 10)

Lecture 10 - Introductory Physics Il (Unit 1)
Lecture 11 - Introductory Physics Il (Unit 2)
Lecture 12 - Introductory Physics Il (Unit 3 - I)
Lecture 13 - Introductory Physics Il (Unit 3 - II)
Lecture 14 - Introductory Physics Il (Unit 5)

* Unit 1: Introduction: The Nature of Science and Physics
- An Introduction
- Physical Quantities and Units
- Convert between different units and express a physical quantity in scientific notation
using the appropriate number of significant digits.

* Unit 2: Kinematics
- Displacement
- Vectors, Scalars, and Coordinate Systems
- Time, Velocity, and Speed
- Acceleration
- Motion Equations for Constant Acceleration in One Dimension
- Problem-Solving Basics for One-Dimensional Kinematics
- Falling Objects
- Graphical Analysis of One-Dimensional Motion
- Explain the relationships between time, displacement, velocity and constant
acceleration, and use algebra to solve kinematic problems in one or two dimensions

¢ Unit 3: Two-Dimensional Kinematics
- Kinematics in Two Dimensions: An Introduction



- Vector Addition and Subtraction: Graphical Methods
Vector Addition and Subtraction: Analytical Methods
- Projectile Motion o Addition of Velocity

* Unit 4: Dynamics: Force and Newton's Laws of Motion
- Development of Force Concept
- Newton’s First Law of Motion: Inertia
- Newton’s Second Law of Motion: Concept of a System
- Newton’s Third Law of Motion: Symmetry in Forces
- Normal, Tension, and Other Examples of Forces
Problem-Solving Strategie
- analyze and solve dynamic problems using vector addition, Newton’s three laws
of motion, and resistive forces.

* Unit 5: Further Applications of Newton's Laws: Friction, Drag, and Elasticity
- Friction
- Drag Forces
- Elasticity: Stress and Strain
- describe Hooke’s law and the elastic properties of solids and apply formulas
for calculating Young’s modulus, shear modulus, and bulk modulus

* Unit 6: Uniform Circular Motion and Gravitation
- Rotation Angle and Angular Velocity
- Centripetal Acceleration
- Centripetal Force
- Newton’s Universal Law of Gravitation
Satellites and Kepler’s Laws: An Argument for Simplicity
recall Newton’s law of universal gravitation and apply it to solve problems involving
the force of gravity and satellite motion.

* Unit 7: Work, Energy, and Energy Resources
- Work: The Scientific Definition
Kinetic Energy and the Work-Energy Theorem
Gravitational Potential Energy
- Conservative Forces and Potential Energy
Nonconservative Forces
- Conservation of Energy
- Work, Energy, and Power in Humans
- analyze and solve work-, energy- and power-related problems using appropriate
formulas and the conservation of energy principle.

« Unit 8: Linear Momentum and Collisions
- Linear Momentum and Force
- Impulse



- Conservation of Momentum

- Elastic Collisions in One Dimension

- Inelastic Collisions in One Dimension

- Collisions of Point Masses in Two Dimensions

- Introduction to Rocket Propulsion

- outline the conservation of linear momentum principle and apply it to solve problems
that involve one- and two-dimensional (elastic and inelastic) collisions.

» Unit 9: Statics and Torque

- The First Condition for Equilibrium

- The Second Condition for Equilibrium

- Stability , Applications of Statics, Including Problem-Solving Strategies

- Simple Machines

- Forces and Torques in Muscles and Joints

- define the concepts of torque and centre of mass and solve problems that involve
static equilibrium of extended bodies.

* Unit 10: Rotational Motion and Angular Momentum
- Angular Acceleration
- Kinematics of Rotational Motion
- Dynamics of Rotational Motion: Rotational Inertia
- Rotational Kinetic Energy: Work and Energy Revisited
- Angular Momentum and Its Conservation
- Collisions of Extended Bodies in Two Dimensions
- analyze and solve problems that involve the kinematics and dynamics of rotational
motion and the conservation of angular momentum principle.



Introductory Physics Il

1. Fluids
- Pressure
- Density
- Archimedes’ Principle
- Pascal’s Principle
- Bernoulli’s Principle

- Temperature

- Thermal expansion

- First Law of Thermodynamics

- Heat transfer

- Specific heat capacity

- Phase transitions

- Second Law of Thermodynamics

3. Waves and Sound
- Types of waves
- Reflection
- Refraction
- Doppler effect
- Diffraction
- Interference
- Nature of sound
- Propagation of sound

4. Electricity and Electromagnetism ( We will cover this topic upon the request. )
- Electric charge
- Electric force and Coulomb’s Law
- Electric current
- Resistance
- Electric circuits
- Ohm’s Law
- Power and energy in electric currents
- Magnetism
- Interactions between electricity and magnetism
- Maxwell’'s Law
- Principles of Electromagnetism
- Electromagnetic waves

5. Optics
- Light waves
- Reflection
- Mirrors
- Diffraction
- Interference



- Polarization

- Refraction

- Lenses and Images
- Dispersion and Color

7. Atomic Physics
- Blackbody radiation
- Quantum hypothesis
- Photoelectric effect and photons
- Atomic spectra
- Bohr model of the atom
- Atomic structure

8. Nuclear Physics
- The nucleus
- Radioactivity
- Alpha, beta, and gamma decay
- Half-lives
- Nuclear binding energy
- Nuclear fission
- Nuclear fusion



