
 
COURSE TITLE: PHY 206 - College Physics I CREDIT HOURS: 4 Hrs.; 3 
lectures, 2 hrs lab) 
PLACE: Science Building Room 107  

  Lab: Section 1 :8:00 am – 9:50 am Tu; Section 2: 1:00 pm – 2:50 pm Tu. 
INSTRUCTOR & Office: Dr. S. K. Ghorai, SB 108 
OFFICE HRS: 11 am –1:00 pm MWF, 10 am – 1:00 pm Tu 
PHONE:  229-4466; e-mail: skghorai1@yahoo.com  
TEXT BOOK: Physics by Arthur Beiser 5th Ed) 
LAB BOOK: Experiments in College Physics by S. K. Ghorai 
 
SUPPLIES NEEDED: You need to bring a protractor, a ruler, and some graph 
paper to labs. You also need a simple scientific calculator. 
 
PRE-REQUISITE: Math 137(College Algebra) and Math 165 (Pre-Calculus) or 
their equivalent. Physics has a reputation of being highly mathematical. 
You must have a good knowledge of algebra and trigonometry in order for 
you to handle the physics equations successfully. 
 
COURSE DESCRIPTION: Physics is a fundamental science that deals with the 
understanding of the natural phenomena that occur in our Universe. In 
this course, you will learn the physics principles and laws that govern 
linear, circular and rotational motions. Concepts of velocity, 
acceleration, force, momentum and energy will be developed. Also 
properties of fluids at rest, periodic motion, wave lotion, thermal. 
properties of matter, heat transfer and heat engines will be discussed. 
 
COURSE PURPOSE: This course is intended for students who will require 
some competence in physics in their subsequent work. This is a -problem 
solving course. Your mind must be taught the methods of problem solving. 
You will be learning how to analyze different types of physical problems 
using physics principles. The method of problem solving can be learned 
well only by hard and steady practice. 
EFFORT NEEDED: Physics is a rewarding and challenging subject which 
requires a student's best effort. You must spend a few hours a day in 
working out the assignments (multiple choices, exercises and problems). 
Always be up-to-date and never fall behind in a physics course.  
 
 
CLASS ATTENDANCE 
Each student is expected to attend all lectures, seminars, laboratories, 
and field work for each registered class, including the first class 
session. 
 
Instructors of courses are not obligated to provide make-up opportunities 
for students who are absent, unless the absence has been officially 
approved. An officially approved absence, however, merely gives the 
individual who missed the class an opportunity to make up the work and in 
no way excuses him from the work required. 
 
 Students receiving veterans benefits are required to attend classes 
according to the regulations of the Veterans Administration In addition 
to those regulations set by 'the University for all students. It is the 
responsibility of the instructor to keep 'an accurate attendance record 
of all students enrolled.  

 
A student who is absent on the day of a major test or a lab will be 
eligible for a make up test or lab, if and only if the absence is 
officially excused. 
 



Official excuses are granted by the Office of Student Affairs for 
authorized university activities, verified personal illness, or illness 
or death In the immediate family. 
 
If a student is eligible, a make up/lab test will be scheduled for the 
second day following proof of eligibility. An official excuse must be 
presented to the instructor no later than the second day after returning 
to class. 
 
EFFORT NEEDED 
Do a11 multiple choice questions and assigned exercises given in the 
Summary section. Maintain a notebook (separate from the lecture notebook) 
to keep record of these assignments. You must work on an average 10-15 of 
the exercises after each lecture so that you will have all the 
assignments completed as we begin with the next chapter. Practice these 
assignments by actually working them out on papers. Do this, two or three 
times before test. 
 
TESTS 
Test will include questions and exercises similar to those assigned. 
Tests will be prepared to check your understanding of the principles, 
definitions and ideas developed. On your test show all your work in 
detail. Do-not leave out any step. 
 
LABORATORY WORK 
 
Laboratory is an integral part of the course. A lab schedule will be 
handed out to each student at the beginning of a semester.  
 

Laboratory Rules 
 
1. Persons arriving in the laboratory 10 minutes late will receive an 
automatic 10 % penalty for the experiment of the day. Persons arriving 
more than 10 minutes late will not be permitted to perform the experiment. 
 
2. As soon as you come into the lab, you must sign the roll sheet at the 
instructor's desk, and turn in your previous week's report. In order to 
avoid crowding, there will be multiple roll sheets. These roll sheets 
will be removed ten minutes after the hour. Unless you have signed the 
roll sheet, your data sheet will not be signed, and so you would not 
receive credit for the lab. You are not permitted to leave the lab without 
the instructor's permission. 
 
3. If your lab report is not written according to the prescribed format, 
or properly arranged or stapled, it would not be accepted for credit. The 
report is due as you sign the roll sheet. The preliminary problem for the 
lab that you are about to perform must be turned in at the same 
time as your lab report. 
 
4. Only two students can work as partners in the lab. Each person in a 
group is responsible to see that there is no more than two in the group. 
Unless otherwise approved by the instructor before the start of the lab, 
if there are more than two in a group, no one will receive credit for the 
lab, and their data sheets will not be signed or approved. 
 
5. Data sheets must be filled in ink, and must be approved by the 
instructor before you leave the laboratory. 
 
6. A student will receive a grade of zero if he/she is absent from a lab 
or does not turn in a report. A student will receive an "F" grade if 
he/she receives three or more zero grades in the lab.   



 
7. If a student misses a lab, he/she must inform the instructor on the day 
    he/she returns to class. Official excuse must be presented within two   
days after returning to class and a make-up lab must be performed within 
three days after returning to class. The above rule is also to be followed in 
case a student misses a test, and wants to take a make-up test. This rule for 
making-up an experiment or a test supersedes the one enumerated in the lab 
manual. 

 
8. a student must pass the laboratory part of the course in order to pass 
the course. The passing grade for the laboratory is a 50% average. 
 

9. The rules stated in your laboratory manual except for late attendance and 
absences (see pages 1-7) are also applicable 
 
 
 
INSTRUCTION 
 
This course will be developed through lectures, demonstrations, 
laboratory experiments, assignments,' and class participation. 
 
GRADING 
 
There will be three tests given during the semester. Final will be 
comprehensive and will include all materials covered during the semester. 
 
a. There will be a total of 2-6 test questions on each objective during 
the entire course. 
 
b. In order to pass and achieve an objective, you must score 60 % on the 
objective.  
 
c. To receive a grade of D, you must achieve 60% of all the objectives 
and laboratory work, and make a grade of at least 60 on final exam. 
 
d. To receive a grade of C, you must achieve 70%. of all the objectives 
and laboratory work, and make a grade of at least 70 an final exam. 
 
e. To receive a grade of B, you must achieve 80% of all the objectives 
and laboratory work, and make a grade of at least 80 on final exam. 
 
f. To receive a grade of A, you must achieve 90% of all the objectives 
and laboratory work, and make a grade of at least 90 on final exam. 
 
INCOMPLETE GRADE: 
An “I” grade is assigned in instances in which a student is likely to 
pass the course upon completion of requirements to change the grade. To 
remove the “I”, course requirements must be completed by the end of the 
next semester of enrollment, not to exceed two calendar years. 
 
 
 
WITHDRAWAL FROM A COURSE: 
A student may withdraw from a course without penalty prior to midterm. 
The deadline date for withdrawing from a course (usually the Tuesday 
after midterm week) is stipulated in the academic calendar. 
 
 
AMERICANS FOR DISABILITY ACT POLICY: 
Please consult the current University catalog. 



 
 
COURSE CONTENTS AND OBJECTIVES 
 
SCALARS AND VECTORS 

  CONTENTS 
1-1 Units 
1-2 Scalar and Vector Quantities Vectors 
1-3 Vector Addition Vector Subtraction Resolving a Vector 
1-4 Vector Addition by components 
 
 
 
OBJECTIVE 1: COMPREHEND THE BASIC PROPERTIES OF SCALARS AND VECTORS 
 
After studying this chapter You should be able to: 
 
a: Define the SI system of units (MKS system). 
b. Convert the values of physical quantities from one unit system to 
another 
c. Use prefixes for units. 
d. Use the definition of scalars and vectors.  
e. Add two or more vectors by head-to-tail 
(geometric) method (learn vector subtraction). 
f. Find rectangular components of a vector. 
g. Add two or more vectors by finding their rectangular 
components. (Also vector subtraction) 
h. Write up lab report from experiment performed. 
 
Assignments: Do all multiple choices 
Exercises: 2,4,5,7,10,11,14,15,16,20,22,25,26,27,29,32,35,36,38,39,41 
 
 

 ANALYZING MOTION 
 
CONTENTS 
2-1 Frame of Reference 

  2-2 Speed of Velocity  
  2-3 Acceleration 
2-4 Speed and Acceleration 
2-5 Distance and Acceleration 
2-6 Distance, Speed, and Acceleration  
2-7 Acceleration of Gravity 
2-8 Free Fall  
2-9 Motion in a Vertical Plane  
2-10 Projectile Flight 
 
OBJECTIVE 2: COMPREHEND HOW TO ANALYZE A MOTION 
 
After studying this chapter, You should be able to: 
a. Define average speed and instantaneous speed.  
b. Find instantaneous speed from a distance-time 
c.  Define displacement and average velocity. 
d.   Distinguish between speed and velocity.  
e. e. Define acceleration 
h. Define free fall. State the value of acceleration due gravity in a 
free fall. 
i. Apply the set of equations given in section 4 to objects in a free 
fall. 
j. Apply the set of equations given in section 4 to objects moving in a 



vertical plane or in a parabolic path. (in• 2-dimensional motion) 
k. Write up lab report from experiment performed. 
 
Assignments: Do all multiple choices Exercises: 
3,4,6,8,11,12,17,19,20,26,30,33,35,37,40,43,44,47,51,54,59,61, 

  64,69,75,81,82  
 
FORCE AND MOTION 
 
 CONTENTS 
3- 1 First Law of Motion 
3- 2 Second Law of Motion 

  3- 3 Weight 
3- 4 British Units of Mass and Force  
3- 5 Third Law of Motion 
3- 6 Friction 
3- 7 Coefficient of Friction  
3-8 Static Friction 
 
OBJECTIVE 3: COMPREHEND THE RELATIONSHIP BETWEEN FORCE AND MOTION 
 
After studying this chapter, You should be able to:  
a. State Newton's first law of motion  
b.  Define force 
c. State Newton's Second Law of motion, F = ma Newton(N) as a unit of 
force 
d. Define weight W = mg 
e. Apply Newton's Second law of motion to one-dimensional and 
two-dimensional motions, and to one-object and two - or more 
object systems  
 Write up lab report from experiment performed. 
f. State Newton's Third Law of Motion, and identify action reaction pair 
forces. 
g. Define what is a normal force or contact force. 
h. Define what are static and sliding frictions. Discuss their 
Characteristics and the coefficients of static and 
sliding frictions. 
i. Apply the appropriate value of the coefficient of friction to 
determine the magnitude of the force opposing motion  
 
Assignments: Do all multiple choices 
Exercises: 1,5,6,9,12,15,17,21,23,25,26,29,30,32,34,37,38,41,42,47,48,51, 
54,63,64,65,68,69,71  
 
EQUILIBRIUM 
 
CONTENTS 
4-1 Translational Equilibrium 
4-2 Torque 
4-3 Rotational Equilibrium 
4-4- Center of Gravity 
4-5 Mechanical Advantage: The Lever  
4-6 The Inclined Plane 
 
 
OBJECTIVE 4: COMPREHEND NOW TO ANALYZE OBJECTS IN EQUILIBRIUM 
 
After studying this chapter, you should be able to: 
a. Define translational equilibrium. Know the conditions of translational 
equilibrium? 



b. Apply the conditions of translational equilibrium. 
to different physical problems. 
c. Define torque. Calculate torque 04 a given force about a given axis. 
d. Define rotational equilibrium. Know the condition of rotational 
equilibrium. 
f. Define center of gravity of an object. Calculate the center o4 gravity 

of a composite object.  
f. Apply the condition of rotational equilibrium 
to different physical situations. 
 
 
Assignments: Do all multiple choice problems 
Exercises: 1,3,5,11,25,27,30,33,34,37,39,40 
 

  
CIRCULAR MOTION 
 
CONTENTS 
5-1 Centripetal Force 
5-2 Centripetal Acceleration 
5-3 Magnitude o4 Centripetal Force  
5-4 The Centrifuge 
5-5 Gravitation 
5-6 Gravity and the Earth 
5-7 Earth Satellites  
5-8 Apparent Weight 
5-9 Kepler's Laws and Gravitation 
 
OBJECTIVE 5: COMPREHEND HOW TO ANALYZE CIRCULAR MOTION 
After studying this chapter, you should be able to: 
a. Define Centripetal Acceleration. Calculate its value. 
b. Define Centripetal force. Calculate its value. 
c. Calculate banking angle. 
d. State Newton's Law of Gravitation. 
e. Calculate g, the acceleration due to gravity on a planet or moon, and 
calculate m, the mass of the Earth (or any planet or moon). 
f. Calculate speed 04 an earth satellite at a given orbit. Know what is 
escape speed. Know what are geostationary orbits. Find the altitude o4 a 
geostationary orbit. 
g. Define apparent weight. Calculate the apparent weight of an 
object in motion. Define weightless- ness of an object. 
h. State Kepler's Laws of motion. Apply 2nd & 3rd laws. 
 
 
Assignments: Do all multiple-choices 
Exercises: 1,3,5,7,11,13,14,17,18,22,23,29,31,33,34,35,36,38,47,49,54,55  
 
 
ENERGY 
CONTENTS 
6-1 Work 
6-2 Work done against gravity 

  6-3 Power 
6-4 Energy 
6-5 Kinetic Energy 
6-6 Potential Energy 

  6-7 Rest Energy 
6-8 Conservation of Energy 
 
 



OBJECTIVE 6: COMPREHEND THE CONCEPTS OF WORK, POWER AND ENERGY 
 
After studying this chapter, you should be able to: 
a. Define work, energy, and power. Know units of work, energy and power. 
b. Calculate work done, energy used and power developed in different 
physical situations. 
c. Define KE and PE. Must be able to calculate KE and gravitational PE. 
d. State Principle of Conservation of energy; use it to solve 
quantitative problems.  
e. Write up lab reports from experiments performed. 
 
Assignments: Do all multiple-choices 
Exercises: 2,4,7,8,10,12,14,15,18,23,25,32,34,36,41,44,47,48,53,56,59,60 
 
 Momentum 
 
7-1 Linear Momentum 
7-2 Impulse 
7-3 Conservation of Momentum 
7-4 Rocket Propulsion 

  7-5 Collisions  
7-6 More about Collisions 
- 
OBJECTIVE 7: COMPREHEND THE CONCEPT OF MOMENTUM AND ITS USEFULNESS 
 
After studying this chapter, you should be able to: 
a. Define linear momentum. Recognize that it is a vector quantity. 
b. -Define impulse. Must be able to use the equation 
F t = mV. 
c. State principle of conservation of linear momentum. 
Use this principle quantitatively in different physical cases. 
d. Define inelastic and elastic collisions. Know the conditions for these 
collisions, and apply these conditions quantitatively. 
e. Write up lab reports from experiments performed. 
Assignments: Do all multiple-choices 
Exercises: 2,5,7,10,11,16,20,22,23,33,34,37,38,42 
 
 

 ROTATIONAL MOTION 
 
CONTENTS 
8-1 Angular Measure 

  8-2 Angular Velocity 
8-3 Rotational Kinetic Energy 

  8-4 Moment of Inertia 
8-5 Combined Translation and Rotation  
8-6 Angular Acceleration 
8-7 Torque and Angular Acceleration  
8-8 Power 
8-9 Angular Momentum  
8-10 Comparison with Linear Motion  
8-11 Kepler's Second Law 
 
OBJECTIVE 8: COMPREHEND HOW TO ANALYZE ROTATIONAL MOTION OF A RIGID BODY 
After studying this chapter, You should be able to: 

  a. Define angle in radian. Convert degrees and revolutions into radians. 
b. Define angular speed. Know relationship between angular speed and 
linear speed. 
c. Calculate rotational KE of an object. Explain 
what is moment of inertia of an object. Calculate moment of inertia of 



symmetrical objects. 
d. Define angular acceleration. Know and apply 
the following equations for a rotational motion with constant angular 
acceleration 

 
e. Define torque. Know that Torque produces angular acceleration. Know 
the equation 'C = IW Calculate power and work done in rotational 
motion. 
f. Define angular momentum. Know what is principle of conservation.o4 
angular momentum, and apply this principle to different physical 
situations. 

 
Assignments: Do all multiple choices 
Exercises: 1,3,5,9,10,17,18,22,25,27,28,31,32,35,36,37,43,45,55,57. 
 

   MECHANICAL PROPERTIES OF MATTER 
 
CONTENTS 
9-I Density  
9-2 Elasticity 
9-3 Young's Modulus  
9-4 Shear Modulus 
9-5 Bulk Modulus 
9-6 Building over Space 
 
OBJECTIVE 9: COMPREHEND THE MECHANICAL PROPERTIES OF MATTER 
 
After studying this chapter, you should be able to: 
a. Define density. Know the units of density. 
b. Define stress and strain. Know the three types of 
stresses. Define elastic limit. State Hooke's Law. 
Define tensile strength, compressive strength and ductility. 

  c. Define modulus of elasticity. Define Young's modulus, shear 
modulus and bulk modulus. Do quantitative problems using 
these moduli. 
 
Assignments: Do all multiple-choices 
Exercises: 1,2,3,6,9,11,12,14,17,19,21,22,23,25,27,28,29,32,34,39,40,41, 
42,46,47 
 
 

   FLUIDS 
 
CONTENTS 
10-1 Pressure 
10-2 Hydraulic Press 
10-3 Pressure and Depth  
10-4 Archimedes' Principle  
10-5 Fluid Flow 
10-6 Bernoulli's Equation 
10-7 Applications of Bernoulli's Equation  
10-8 Viscosity 
10-9 Surface Tension 
 
OBJECTIVE 10: COMPREHEND THE PROPERTIES OF FLUIDS 
 
After studying this chapter, you should be able to: 
a. Define pressure. Know the units of pressure. Calculate pressure 
exerted by a solid object or by a force. Know the difference between 
gauge pressure and absolute pressure. 



b. State the properties of fluids at rest. Calculate pressure 
exerted by a fluid at any depth h. 
c. State Pascal's principle. Handle quantitative calculations 
using hydraulic press. 
d. State Archimedes' principle. Do quantitative problems using this 
principle. 
e. Define streamline flow and turbulent flow. Use the equation 
of continuity and calculate the rate of fluid flow through a pipe. 
Calculate the rate at which a pump does work on a fluid passing through 
it. 
f. Write down-and understand the terms of Bernoulli's equation. 
Apply Bernoulli's equation to different situations. 
g. Explain what is viscosity. State Poiseuilles' law and use it 
to calculate the rate of flow of a fluid through a pipe.  
h. Explain what is surface tension. Define cohesion and 
adhesion. Calculate the height to which a 
liquid rises or falls in a capillary tube. 
 
Do all multiple choices 
Assignment 1,4,5,7,9,1O,11,13,14,16,17,19,21,22,24,25,26,31,33,38,4D,42, 
Exercises: 43,46,47,49,52,53,55,57,59,61,65,69,74,76,77,78,79,81 
 
HARMONIC MOTION 
 
CONTENTS 
11-1 Elastic Potential Energy 
11-2 Simple Harmonic Motion 
11-3 A Model of Simple Harmonic Motion 

  11-4 Position, Speed and Acceleration 
11-5 The Simple Pendulum 
11-6 The Torsion Pendulum  
11-7 The Physical Pendulum  
11-8 Damped Harmonic Oscillator 
 
OBJECTIVE 11: COMPREHEND THE PROPERTIES OF HARMCIIC MOTION 
 
After studying this chapter, you should be able to: 
a. Define restoring force. State Hooke's Law. Calculate the value of 
spring constant K. 
b. Calculate the elastic potential energy of a spring. Use principle of 
conservation of energy to find the speed, KE etc. of an object attached 
to a spring and displaced by a given amount. 
c. Define Simple Harmonic motion. Know the conditions under which an 
object will execute SHM. Define amplitude, time period and frequency. 
Calculate position, speed and that can be used acceleration at a given 
displacement for SHM. 
d. Calculate the time periods of SHM, a simple pendulum, a torsion 
pendulum and a physical pendulum. 
 
Assignments: Do all multiple choices 
Exercises: 
I,2,4,6,7,9,1O,11,13,17,19,21,22,25,26,27,28,32,33,34,37,38,42, 43,44. 
43, 45 
 
 
 WAVES 
 
CONTENTS 
12-1 Wave Motion 
12-2 Pulses in a String 



12-3 Principle of Superposition  
12-4 Periodic Waves  
12-5. Types of Waves  
12-6 Standing Wave  
12-7 Resonance 
12-8 Sound 
12-9 Interference of Sound Waves  
12-10 Doppler Effect  
12-11 Sound Intensity  
12-12 The Ear 
 
OBJECTIVE 12: COMPREHEND THE PROPERTIES OF WAVES 
 
After studying this chapter, you should be able to: 
a. Know the mechanism of pulse and wave propagations in a 
string. Use an equation to find the speed of a wave in a 
stretched string. 
b. Discuss principle of superposition. 
c. Define periodic and sinusoidal waves. Define amplitude, wavelength, 
time period and frequency of a periodic wave. Know and use the 
relationship between wave speed, frequency and wavelength. 
d. State Fourier Theorem. 
e. Define transverse and longitudinal waves. Give examples of these 
waves. 
f.. Define standing waves, and state their characteristics.  
g. Calculate the fundamental frequency and overtones of a stretched 
string. 
h. Discuss sound waves. State the value of the speed of sound in air at 
room temperature. Calculate the speed o4 sound in a fluid and in a solid. 
Define are shock waves. 
i. Discuss beats. Find beat frequency. 
j. Explain what is Doppler Effect. Calculate the frequency changes 
indifferent Doppler situations. 
k. Define sound intensity. Define decibel. Calculate decibel for a given 
intensity. Calculate intensity ratio of two sounds, given a certain 
difference in decibel label of the two sounds. 
1. Calculate variation of sound intensity with distance. Define power 
gain 6 for an electronic system. Calculate total power gain and 
electronic system consisting of several components 
m. Discuss the structure of the ear, and response of ear to sound 
 
Assignments: Do all multiple choices 
Exercises: 
3,4,5,7,8,9,11,13,14,15,17,20,22,23,28,31,34,35,37,43,45,47,48, 50,52,55 
 
 

   
 
THERMAL PROPERTIES OF MATTER 
 
CONTENTS 
13-1 Temperature 
13-2 Thermal Expansion  
13-3 Boyle's Law  
13-4 Charles's Law  
13-5 Ideal Gas law 
13-6 Structure of matter  
13-7 Kinetic Theory of Gases  
13-8 Molecular Speeds 
13-9 Molecular Motion in Liquids 



  13-10 Thermal Expansion in Solids  
  13-11 The Mole 
13-12 Temperature and Molecular Motion 
 
OBJECTIVE 13: COMPREHEND THE THERMAL PROPERTIES OF MATTER 
 
After studying this chapter, you should be able to: 
a.. Convert centigrade temperature into Fahrenheit and vice-versa 
c. Calculate linear expansion and volume expansion. 

  c. State Boyle's Law, and Charles' Law in words and in 
mathematical forms. 
d. Convert centigrade temperature to Kelvin. 
d. State ideal gas law. Solve problems using this law.  
f.. Define an atomic mass unit. 
g. State the assumptions of the Kinetic theory of gases s Calculate the 
average KE of a Bass molecule and the rms speed of a gas molecule. 
h. Discuss saturation. Define relative humidity. 
i. Define a mole. State Avogadro's hypothesis. State the value 
of Avogadro's number. Calculate the ember of atoms or 
molecules in a given amount of a substance 
 
 
Assignment: Do all multiple choices 
Exercises: 
2,3,5,9,11,15,119,26,29,33,35,36,39,41,42,43,47,50,52,55,56,58, 
39,62,63,64,65,68,69,71 
 
 
 HEAT 
 
CONTENTS 
14-1 Internal Energy and Heat  
14-2 Animal Metabolism  
14-3 Specific Heat Capacity  
14-4 Changes of State  
14-5 The Triple Point  
14-6 Heat Conduction  
14-7 Convection  
14-8 Radiation 
 
OBJECTIVE 14: COMPREHEND THE FORM OF ENERGY CALLED HEAT 
After studying this chapter, you should be able to: 
a. Define internal energy. Define KCal and Btu. State the 
Relationship between KCal and J. 
b. Define specific heat capacity. Calculate amount of heat 
gained or lost by an object, and use the equation: heat 
gained s heat lost in different physical situations. 
c. Define melting point, boiling point, heat of fusion and heat of 
vaporization; know their values for water. Calculate how much heat do you 
need to convert log of ice at -10 c into steam at 110 C. 
d. Define critical point, and triple point. Discuss sublimation curve, 
vaporization curve and fusion curve. 
e. Discuss conduction, convection and radiation. Define thermal 
conductivity. Calculate amount of heat conducted through a material under 
a given set of conditions. 
f. Calculate rate of beat transferred by convection. State ste4an-
Boltzmann Law and use it to calculate the power radiated by an object. 
 
 
Assignment: Do all multiple-choices 



Exercises: 
2,3,5,8.11,12,15,18,l9,22,23,25,2'9,32,35,38,45,47,48,53,54,55,\ 
57,61,68,70,71,74. 
 
 

 THERMODYNAMICS 
 
CONTENTS 
15-1 First Law of Thermodynamics  
15-2 Second Law of Thermodynamics  
15-3 Carnot Engine  
15-4 Engine Efficiency  
15-5 Internal Combustion Engines  
15-6 Refrigerators and Heat Pumps  
15-7 Statistical Mechanics  
15-8 Energy and Civilization 
OBJECTIVE 15: COMPREHEND SOME BASIC ASPECTS OF THERMODYNAMICS 
 
After studying this chapter, you should be able to: 
a. State First Law of Thermodynamics, and Second Law o4 Thermodynamics. 
b. Describe a Carnot Engine and its operating cycle.  
c. Define efficiency of an engine. Calculate the efficiency of a Carnot 
engine. 
d. Discuss the cycles of internal combustion engines (gasoline engine and 
diesel engine). 
e. Describe a refrigeration system using freon 12. 
e. Describe the sources of energy and their limitations.  
 
Assignment: Do all multiple-choices 
 Exercises: 3,4,7,9,11,13,15,21 
 


