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I. Course Description
This course explains the concept of Newtonian Mechanics including measurement system, motion in one and two dimension, parabolic and circular motion, Newton 1st, Newton 2nd and Newton 3rd laws, work, energy, power, momentum, impulse, collision, and some topics on fluid mechanics. The course also covers various topics on heat such as temperature, the zeroth law of thermodynamics, thermal expansion of solid and liquid, macroscopic study on ideal gas, specific heat, calorimetry, latent heat, the first law of thermodynamics, work and heat in thermodynamic process, energy transfer mechanism, entropy and the second law of thermodynamics. The course ends up with some topics on oscillation, wave, sound wave and superposition and interference of waves. 
II. Standard of Competence
Students are expected to understand various aspects of Newtonian mechanics such as measurement, dimensionless particle motion, force, work, energy, power, momentum, impulse, collision, and their application in daily life. They are also expected to understand various aspects of heat including thermal expansion, specific heat, latent heat, heat transfer, and thermodynamic laws. The students are expected to understand about oscillation, wave, sound, interference of waves, including resonance and the Doppler's effect.   

III. Lesson Plan
	Meeting
	Standard of Competence
	Essential Concepts
	Learning Strategy
	Reference
	Character

	1
	a. Students are able to measure physical quantity of various objects and express the results of measurement properly.

b. Students understand the concept of dimension, scalar, and vector
	a.  Introduction to measurement system.

b. Lesson of dimension, scalar and vector


	Explanation, demonstration and practice.
	A, B.1
	Sensitive, diligent, and honest

	2
	a. Students understand the concept of motion in one and two dimension

b. Students are able to apply the concept of motion on their daily life. 
	Motion in one and two dimension and their application.
	Explanation, demonstration, and observation.

	A, B.1., B.2.
	Adaptive, focus, and permissive to change

	3


	a. Students understand about Newton laws

b. Students understand Newton laws on their daily life.
	The three concepts of Newton laws and their applications.
	Explanation, demonstration and practice

	A, B.1, B.2.
	Balance life, stable, serious, introspective, strong effort

	4
	a. Students understand about circular motion.

b. Students understand the concept of moment of inertia,  rotational kinetic energy, angular momentum
	Circular motion and its application on moment of inertia, kinetic energy and angular momentum..
	Explanation, demonstration, and practice
	A,B.2
	Emotionally stable, patient,

	5
	Students understand about momentum, impulse, torque, and collision


	The concept of momentum, impulse, torque and collision
	Explanation, demonstration and practice
	A, B1.B.2
	Emotionally balanced, understanding, patient, honest

	6
	Students understand about work, energy, power and their application in daily life.


	The concept of work, energy transfer, kinetic energy, potential energy, and power
	Explanation, demonstration and practice
	A, B.2.
	Effective, efficient, economical, hard working

	7
	a. Students understand about Newton's universal gravitational law.

b. Students understand about Keppler's laws
	The concept of universal gravitational force, and planetary motion.
	Explanation, demonstration and practice
	A,B.2.
	Open mind, patient, down to earth

	8
	Students understand about fluid pressure, buoyant force, and Bernoulli's equation.
	The concept of fluid mechanics.
	Explanation, demonstration and practice
	A, B.1.
	Sensitive, protective, economical, honest

	9
	Midterm Examination I

	10
	Students understand about temperature, the zeroth law of thermodynamics, thermal expansion and macroscopic study of an ideal gas.
	The concept of temperature and thermal expansion of solid and liquid.
	Explanation, demonstration and practice
	A, B.1., B.2.
	Balance, permissive proactive

	11
	Students understand about the specific heat, latent heat, calorimeter, and the first law of thermodynamics
	The concept of specific heat, latent heat and the first law of thermodynamics.
	Explanation and demonstration
	A, B.2.
	Permissive to change, progressive

	12
	Students understand about heat transfer and the second law of thermodynamics
	The concept of heat transfer and the second law of thermodynamics.
	Explanation and demonstration
	A
	Positive interaction, selective, sensitive

	13
	a. Students understand about oscillation

b. Students understand about wave
	The concept of oscillation and waves.
	Explanation and demonstration
	A, B.1, B.2.
	Open mind, patient, honest

	14
	a. Students understand about sound wave

b. Students understand about standing wave, superposition, and interference.
	The concept of sound wave, standing wave, superposition, and interference
	Explanation and demonstration
	A, B.2
	Positive interaction, patient, selective

	15
	Students understand about resonance, Doppler effect and their application
	The concept of resonance and Doppler effect
	Explanation, demonstration and practice
	A, B2.
	Effective, efficient, productive, honest

	16
	Midterm Examination II


IV.  Reference
A. Compulsory 
Serway, R.A. and Jewett, J.W., Physicsfor Scientists and Engineers, Brooks, Belmont, CA, USA, 2010
B. Optional
1. Walker, J.S., Physics, 4th ed., Edison-Wesley, San Fransisco, 2010
2. Giancoli, D.C., Physics for Scientists and Engineers with Modern Physics 4th ed., Pearson Education, London, 2009
V. Evaluation
	No
	Component
	Weight (%)

	1
	Participation
	10

	2
	Midterm Exam
	25

	3
	Home work
	40

	4
	Exam
	25

	TOTAL
	100
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