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Spring 2007   

MOHAWK VALLEY COMMUNITY COLLEGE

UTICA, NEW YORK

COURSE OUTLINE

I.  Catalog Description
PH151--General Physics 1                        C-3, P-2, Cr-4
Pre-requisite:  An appropriate Mathematics Placement test result, or MA121 Fundamentals of College Mathematics 1, or MA125 College Algebra and Trigonometry.
This non-calculus physics course for technology, business administration, computer science, and liberal arts and sciences students covers topics in  mechanics, wave motion, and heat.
II. Student Objectives

This is the first of a two-course sequence designed to introduce the student to the non-calculus solution of problems in kinematics and kinetics, fluids, heat and thermodynamics, and wave motion, both from theoretical and experimental perspectives.  Students will be introduced to the use of Excel software on the Macintosh computer to aid in the tabulation and processing of laboratory data.

At the conclusion of the course, the students will be able to:
1.  Convert values into basic units,

2.  Resolve vectors into their rectangular components,

3.  Apply the equations of straight-line motion with constant acceleration,

4.  Describe two-dimensional projectile motion as the vector summation of its horizontal and vertical components of motion,

5.  Draw a free-body diagram showing all of the external forces acting on a body,

6.  Apply Newton's Second Law in order to relate the  forces on a body to its motion,

7.  Apply Newton's Third Law,

8.  Apply Newton's Law of Gravitational Attraction, and the relationship between the weight of a body and its mass,

9.  Apply the dynamics of uniform circular motion,

10.  Apply the principles of work and energy to problems of mechanics,

11.  Apply the principles of impulse and momentum to problems involving collisions or isolated systems,

12.  Relate the concepts of translational and rotational motion,

13.  Apply Newton's Second Law, in its rotational form, in order to relate the torques on a body to its rotational motion,

14.  Apply the principles of energy and angular momentum to problems of rotational kinetics,

15.  Relate the parameters of simple harmonic motion to period, frequency and the spring constant,

16.  Relate the pressure in a fluid to its density and depth,

17.  Explain Archimedes' Principle and Bernoulli's Equation,

18.  Convert between the Fahrenheit, Celsius and Kelvin temperature scales,

19. Explain the concepts of thermal expansion, heat and calorimetry,

20. Explain the concepts of conduction, convection and radiation,

21.  Explain the ideal gas law,

22. Explain the significance of the Zeroth, First, Second and Third Laws of Thermodynamics,

23.  Relate frequency and wavelength in a periodic wave,

24.  Determine the speed of waves in a string, and the speed of sound in various media,

25. Explain the Doppler Effect,

26. Explain the formation of reinforced standing wave motion in a string and in an air column.

III.  General Topical Outline

1.   Introduction and Mathematical Concepts

A.   Units

1.  Basic units

2.  Conversion of units

B.   Trigonometry Review

1.  Sine, cosine and tangent

2.  The Pythagorean Theorem

C.   Vectors

1.  Resolution into rectangular components

2.  Addition of vectors by resolution into components

2.   Kinematics in One Dimension

A.   Definitions of Kinematics Concepts

1.  Displacement

2.  Average and instantaneous speed and velocity

3.  Average and instantaneous acceleration

B.   Kinematics of Constant Acceleration

1.  Velocity as a function of time

2.  Position as a function of time

3.  Velocity as a function of position

C.   Freely Falling Bodies

1.  The acceleration due to gravity

3.   Kinematics in Two Dimensions

A.   Projectile Motion in Two Dimensions

1.  Resolution of the motion into its horizontal and vertical components

2.  Summation of the components of motion

4.   Forces and Newton's Laws of Motion

A.   Newton's First Law

1.  The meaning of translational equilibrium

B.   Newton's Second Law

1.  The relationship between the resultant force on a body and its acceleration

2.  The Free-Body Diagram

 

C.   Newton's Third Law

D.   Newton's Law of Gravitational Attraction

1.  The definition of the Weight force

2.  The relationship between Weight and Mass

E.   Other Forces acting on a Body

1.  The Normal force and "apparent weight"

2.  The Tension force

3.  The static and kinetic Friction forces

5.   Dynamics of Uniform Circular Motion

A.   Definition of Uniform Circular Motion

B.   Centripetal Acceleration

1.  Acceleration as a function of tangential velocity

C.   Applications of Newton's Second Law

1.  Banked curves

2.  Satellites in circular orbits

a.  Speed as a function of radius

b.  Period of revolution

3.  Apparent weightlessness

4.  Artificial gravity

6.   Work and Energy

A.   Definition of Work

B.   Kinetic Energy

C.   Gravitational Potential Energy

D.   Conservation of Mechanical Energy

1.  Involving only conservative forces

2.  Involving nonconservative forces

E.   Definition of Average Power

7.   Impulse and Momentum

A.   Definition of Impulse

B.   Definition of Momentum

C.   Impulse-Momentum Theorem

D.   Conservation of Momentum

1.  The elastic collision

2.  The inelastic collision

8.   Rotational Kinematics

A.   Definitions of Rotational Kinematics Concepts

1.  Angular displacement

2.  Average and instantaneous angular velocity
3.  Average and instantaneous angular acceleration

B.   Kinematics of Constant Angular Acceleration

1.  Angular velocity as a function of time

2.  Angle as a function of time

3.  Angular velocity as a function of angle

C.   Relationships between Translational and Rotational Motion

1.  Arc length and angular displacement

2.  Tangential velocity and angular velocity

3.  Tangential acceleration and angular acceleration

4.  Centripetal acceleration and angular velocity

9.   Rotational Dynamics

A.   Definition of Torque

B.   Newton's First Law in its Rotational Form

1.  The meaning of rotational equilibrium

2.  The center of gravity

C.   Newton's Second Law in its Rotational Form

1.  The relationship between the resultant torque on a body and its angular acceleration

2.  The Moment of Inertia of a body

D.   Rotational Kinetic Energy

E.   Conservation of Angular Momentum

1.  The diver and the figure skater

2.  Storm systems

10.   Elasticity and Simple Harmonic Motion

A.   Elastic Deformation

1.  Young's modulus

2.  Bulk modulus

B.   Hooke's Law

1.  Restoring force as a function of displacement and the spring constant

C.   Simple Harmonic Motion and the Reference Circle

1.  Position as a function of time

2.  Velocity as a function of time

3.  Acceleration as a function of time

4.  Period and frequency

5.  Angular velocity on the reference circle

D.   Elastic Potential Energy

1.  Velocity as a function of position

E.   The Simple Pendulum

11.   Fluids

A.   Definition of Volume Mass Density

B.   Definition of Pressure

1.  Pressure as a function of depth

2.  Pressure gauges

3.  Absolute pressure versus gauge pressure

C.   Archimedes' Principle

1.  The Buoyant Force

D.   Bernoulli's Equation

1.  The draining water tank

2.  The airplane wing

12.   Temperature and Heat

A.   Temperature Scales

1.  Conversion between Fahrenheit and Celsius temperatures

2.  The Kelvin scale and absolute zero

B.   Thermal Expansion

1.  Linear expansion

2.  Area expansion

3.  Volume expansion

C.   Heat and Temperature Change

1.  Specific heat capacity

2.  Calorimetry

D.   Heat and Phase Change

1.  Heats of transformation

13.   The Transfer of Heat

A.   Conduction

B.   Convection

C.   Radiation

1.  Reflection, absorption and emission

14.   The Ideal Gas Law

A.   The Mole

1.  The atomic mass unit

2.  Molecular mass

3.  Avogadro's number

 

B.   Ideal Gas Law

1.  The universal gas constant and Boltzmann's constant

2.  Boyle's law and Charles' law

15.   Thermodynamics

A.   The Zeroth Law of Thermodynamics

B.   The First Law of Thermodynamics

C.   Thermal Processes

1.  The isobaric process

2.  The isochoric process

3.  The isothermal process

4.  The adiabatic process

D.   The Second Law of Thermodynamics

E.   Heat Engines

1.  The definition of efficiency

2.  The Carnot engine

F.   Refrigerators and Heat Pumps

G.   The Third Law of Thermodynamics

16.   Waves and Sound

A.   Periodic Waves

1.  Velocity in terms of frequency and wavelength

B.   Speed of Waves

1.  Transverse waves in a string

2.  Longitudinal sound waves in a solid, liquid or gas

C.   Loudness of Sound

1.  Displacement and pressure amplitude

2.  Sound intensity

3.  Intensity level

D.   Doppler Effect

 


1.  For a moving source of sound

2.  For a moving listener of sound

17.   Linear Superposition and Interference

A.   Constructive and Destructive Interference of Sound Waves

1.  Coherent sources

2.  Beats               

B.   Transverse Standing Waves in a String

1.  Nodes and antinodes

2.  Harmonic frequencies

C.   Longitudinal Standing Waves in an Air Column

1.  A tube open at both ends

2.  A tube open at only one end

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

TOPIC

1

Laboratory safety Orientation



Introduction to Macintosh

2

Average Speed and Error Analysis

3

1-D Projectile Motion

4

2-D Projectile Motion

5

Acceleration Through Graphical Analysis

6

Static and Kinetic Friction

7

Conical Pendulum

8

Atwood’s Machine

9

Ballistic Pendulum

10

1-D Collisions/Conservation of Linear Momentum

11
Conservation of Linear Momentum and Energy/Moment of Inertia

12

Conservation of Angular Momentum

13

Linear Thermal Expansion

14

Calorimetry

15

Make Up or Review

