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Spring 2007   

MOHAWK VALLEY COMMUNITY COLLEGE

UTICA, NEW YORK

COURSE OUTLINE

I.  Catalog Description
PH261--Engineering Physics 1                            C-3, P-3, Cr-4.5
Pre-requisite:  MA151--Calculus 1

This is the first of three calculus-based physics courses for mathematics, physics, and engineering students.  It covers topics in translational motion, particle dynamics, work and energy, momentum and impulse, rotational kinematics, rigid body motion, gravitation, vibrational motion, fluid mechanics, wave motion, and acoustics.  

Final grade will be based upon a minimum of three one- hour exams, laboratory reports, and a departmental final exam.
Students pay a computer users fee.
II. Student Objectives

This is the first part of a three-course sequence designed to introduce engineering science student to calculus level physics.  It introduces the student to mechanics of solids, liquids, and sound so as to provide a solid foundation for further studies in science and engineering.

At the conclusion of the course, the students will be able to:
1. Distinguish between vector and scalar quantities.

2.  
Calculate the components of vectors.

3.  
Explain the difference between uniform and accelerated motion.

4.  
Explain the difference between weight and mass.

5.  
Apply Newton's Second Law of Motion to simple mechanical problems.

6.  
Explain and calculate projectile motion.

7.  
Apply work energy principles to mechanical problems.

8.  
Explain the concepts of pressure, density, and buoyancy.

9.  
Analyze motion of waves on strings.

10.  
Describe sound in terms of a pressure wave.

III.  General Topical Outline

A.   Measurement

1.   Systems of units

2.   Standards of mass, length, and time                    

B.   Vectors 

1.   Vector and scalar quantities

2.   Geometrical method for addition of vectors

3.   Analytical method for addition of vectors

4.   Vector and multiplication (dot and cross products)

C.   Motion in One Dimension

1.   Particle kinematics

2.   Average and instantaneous velocity

3.   Variable velocity (one dimension)

4.   Acceleration (constant and variable)

5.   Freely falling bodies

6.   Equations of motion in free fall

D.   Motion in a Plane

1.   2-D concepts of displacement, velocity, and acceleration

2.   Motion in a plane with constant acceleration (Projectile Motion)

3.   Uniform circular motion

4.   Tangential acceleration in circular motion

5.   Relative velocity and acceleration

E.   Particle Dynamics 1

1.   Newton's First Law

2.   Force and Newton's Second Law

3.   Newton's Third Law

4.   Systems of mechanical units

5.   Weight and mass

6.   Applications of Newton's Laws of Motion

F.   Particle Dynamics 2

1.   Frictional forces

2.   Dynamics of uniform circular motion

G.   Work and Energy

1.   Work done by a constant force

2.   Work done by a variable force

3.   Kinetic energy and the work energy theorem

4.   Significance of the work energy theorem

H.   Conservation of Energy

1.   Conservation forces

2.   Potential energy

3.   Conservative systems

4.   Non- conservative systems

5.   Energy conservation

I.   Conservation of Linear Momentum

1.   Center of mass

2.   Motion of center of mass

3.   Linear momentum of a particle

4.   Linear momentum of a system of particles

5.   Conservation of linear momentum

6.   Applications

J.   Collisions

1.   Impulse and momentum

2.   Conservation of momentum during collisions

3.   Collisions in 1-D, 2-D

K.   Rotational Kinematics

1.   Rotational kinematics - variables

2.   Rotation with constant angular acceleration

3.   Rotational quantities as vectors

4.   Relation between linear and angular kinematics for a particle in circular motion (scalar and vector forms)

L.   Rotational Dynamics

1.   Torque on a particle

2.   Angular momentum of a particle

3.   Systems of particles

4.   KE of rotation and moment of inertia

5.   Rotational dynamics of a rigid body

6.   Combined translational and rotational motion of a rigid body

7.   Angular momentum and angular velocity

8.   Conservation of angular momentum

M.   Equilibrium of Rigid Bodies

1.   Rigid bodies and equilibrium

2.   Center of gravity

3.   Stable, unstable and neutral equilibrium of rigid bodies in a gravitational field

N.   Oscillations

1.   Oscillations

2.   Simple harmonic oscillator

3.   Simple harmonic motion (SHM)

4.   Energy considerations in SHM

5.   Applications of SHM

6.   SHM and uniform circular motion

7.   Combinations of harmonic motion

8.   Damped harmonic motion

O.   Gravitation 

1.   Law of universal gravitation

2.   Inertial and gravitational mass

3.   Gravitational effect of a spherical distribution of mass

4.   Gravitational field

5.   Gravitational potential energy

6.   Potential energy for many particle systems

P.   Fluid Statics

1.   Pressure and density

2.   Pascal's Principle

3.   Archimedes Principle

4.   Pressure measurement

Q.   Fluid Dynamics

1.   Streamline flow

2.   Equation of continuity

3.   Bernoulli's Equation

4.   Applications

R.   Waves in Elastic Media

1.   Mechanical waves

2.   Types of waves

3.   Traveling waves

4.   Superposition principle

5.   Interference of waves

6.   Standing waves and resonance

S.   Sound Waves

1.   Propagation and speed of longitudinal waves

2.   Traveling longitudinal waves

3.   Standing longitudinal waves

4.   Sources of sound

5.   Beats

6.   Doppler Effect

IV.  Laboratory Topics may include but not be limited to the following areas:

Experiment

1.  
Introduction

2.  
Introduction to Macintosh

3.  
Introduction to Microsoft Excel

4.  
Free Fall

5.  
Vector Force Table Experiment

6.  
Projectile Motion

7.  
Newton's Second Law

8.  
Ballistic Pendulum Experiment

9.  
Centripetal force

10.  
Static Torque Experiment

11.  
Momentum (air tracks)

12.  
Moment of inertia

13.  
Simple harmonic motion

14.  
Melde's Experiment

15.  
Standing waves in an air column

The individual students are required to use a spreadsheet program to process their raw data, perform graphical analysis, and display summary tables.

