Physics 101 - Fall 2007

Learning Goals

Week Topics L{ea}ding ’Leaming Goals: Students should be able to
ssignments
Section ist macroscopic and microscopic
Densi . [15.1,15.2 ifferences between solid, liquid, and gas
ensity, Pressure in .
1 Fluids hase. Define density and pressure.
S’ep " istinguish between absolute and gauge
47 ressure. Calculate pressure at a given
epth inside a liquid. Explain how suction
orks.
Pascal’s principle,  Sections: xplain Pascal’s principle. Explain how a
2, Hydraulic Lift, 15.3, 154 ydraulic lift works. Explain why a fluid
Sept, |Buoyancy, xerts an upward force on an immersed
10-14 |Archimedes’ bject. Calculate buoyant forces on floating
Principle nd immersed objects.
Sections: erive the equation of continuity for fluids.
15.5 emonstrate conservation of energy in
3, Fluid Dynamics ernoulli’s equation. Use Bernoulli’s
Sept. |(Continuity Equation, quation to calculate flow speeds of liquids
17-21 |Bernoulli’s Equation) in pipes. Show Bernoulli’s principle at
ork in examples of fluid flow.
Sections: nterpret oscillations as periodic motion of a
14.1, 14.2, ingle particle.
14.3, 14.4 xplain what a restoring force is and why
Simple harmonic ystems oscillate.
4, Motion, Energy istinguish amplitude and displacement.
Sept. [conservation in escribe oscillations mathematically and
24-28 [SHM, The Dynamics ompute displacements. Apply conservation
of SHM f energy to calculate potential and kinetic
nergy in simple harmonic motion. Interpret
isplacement/velocity vs. time graphs for
HM.
Sections: Describe the relationship between spring
Vertical Oscillations, 14.5, 14.6, consta}nt k (or elasti(i g[zroperties Of‘ a
5, Oct. Pendulum, Damped 14.7, 14.8 mat.erlal) and natura. requency ofan
125 Oscillations, oscﬂlator. Compare 1d§al simple harmpmc
motion to damped oscillator and to driven
Resonance

forced) oscillations. Qualitatively explain
resonance.




6. Oct Sections: istinguish between the wave motion and
811 ) " [Waves 20.1 he motion of the particles of the medium.
dentify longitudinal and transverse waves.
Sections: emonstrate that waves are due to
20.3, 20.4, scillations of single particles and their
20.6 lastic interaction with neighboring
7 Oct articles. Infer the wavelength from the
1’5_ 19 " [Waves scillation period. Connect wave amplitude
o particle amplitude. Distinguish
isplacement of wave from displacement of
article. Distinguish wave speed from
article speed.
Sections: ist characteristics of sound. Describe
. 20.5, 20.7 ifferences and similarities between sound
Sound, Light, Power, ) .
8, Oct. ; nd light waves. Calculate Intensity for
Intensity, Doppler . . . .
22-26 aves in three dimensions. Explain the
Effect . : .
nderlying physics behind the Doppler
ffect and calculate the frequency shifts.
Sections: xplain how complicated waveforms can
21.1,21.2, e generated by combining sinusoidal
21.3,21.4 aves. Explain standing waves as
9, Oct. |Superposition, uperposition of two traveling waves.
29— |standing waves, escribe standing waves on a string
Nov. 2 musical acoustics pen(closed) and one and open(closed) at
he other end. Represent possible wave
atterns in string instruments in equations
nd using diagrams.
Sections: alculate sound level for a given intensity
10 Decibels, Ear Giancoli nd vice versa. Represent possible wave
N(;V response, Vibrating atterns in wind instruments in equations
5. 9' air columns, nd using diagrams, Describe and calculate
Interference interference pattern when sound waves
rom two sources combine in space.
Sections: escribe interference mathematically and in
11, . 21.5, 21.6, iagrams. Distinguish between interference
Mathematics of X . oo .
Nov. 21.7,21.8 n space and interference in time. Find
Interference, Beats . . .
12- 16 ocations of constructive and destructive
interference. Calculate beat frequencies.
o Sections: Describe and explain interference of light
Two-slit interference, . . . .
. 22.1,22.2 waves in double slit experiments. Explain
12, thin-film . . .
. thin film interference for various types of
Nov. |interference, . .
. thin films. Calculate conditions for
19— 23 Michelson . ..
constructive and destructive interference for
Interferometer.

thin films. Explain how a Michelson




interferometer can be used for precision
easurements of distance and refractive
indices.

Sections: Explain how a diffraction grating works.
The Diffraction 22.3,22.4,22.5 [Explain diffraction of waves. Explain
12, . } . ; ) .
Grating, Single-slit diffraction of waves emerging from a
Nov. . . . . . )
26— 30 Diffraction, Circular single slit or a circular aperture. Define
Aperture, resolution resolution. Calculate resolution of a simple
telescope.




