
Physics 121 – August 24, 2017

Assignments:
This week:

 Read the syllabus carefully

 Get iclicker (or app), register clicker online

 Register for Expert TA (ETA) online

 Read Chapter 1 of textbook

 Complete ETA Intro assignment and Set #1 (1.1.7, 

1.3.1, 1.4.1, 1.4.3, 1.4.16)

 End-of-chapter problems 16, 26, 33, 41, and 88

 Start reading Chapter 2 

Note: no 121 labs or recitation meetings this week.  

Be ready to hit the ground running next week!



Class demographics:

Choose the appropriate response for your class level

A. Freshman

B. Sophomore

C. Junior

D. Senior

E. Other



Class demographics:

Choose the appropriate response for your math level

A. Taking Calculus I now

B. Finished with Calc 1

C. Finished with Calc 2

D. Finished with Calc 3

E. Finished with higher than Calc 3



We might need this for later….



FIGURE 1.6

What is a model? The Bohr model of a single-electron atom shows the electron 

orbiting the nucleus in one of several possible circular orbits. Like all models, it 

captures some, but not all, aspects of the physical system.



The book has a pretty interesting discussion 

of theories and laws

A theory is a testable explanation for patterns in nature, supported by 

scientific evidence and verified multiple times by various groups of 

researchers.

A law uses concise language (or a mathematical equation) to describe a 

generalized pattern in nature, supported by scientific evidence and repeated 

experiments. Similar to a theory, but a law is more specific to a single 

process, whereas a theory explains a broader class of related phenomena. 

IMPORTANT: Laws can never be known with absolute certainty because it 

is impossible to perform every imaginable experiment to confirm a law for 

every possible scenario. Physicists operate under the assumption that all 

scientific laws and theories are valid until a counterexample is observed. If a 

good-quality, verifiable experiment contradicts a well-established law or 

theory, then the law or theory must be modified or overthrown completely.



Base units, derived units, metric prefixes, and unit conversions

1. Base units



FIGURE 1.9

The meter is defined to be the distance light travels in 1/299,792,458 of a second in a 

vacuum. Distance traveled is speed multiplied by time.



FIGURE 1.10

Redefining the SI unit of mass. Complementary methods are being investigated for use in an upcoming redefinition of the SI unit 

of mass.

(a) The U.S. National Institute of Standards and Technology’s watt balance is a machine that balances the weight of a test 

mass against the current and voltage (the “watt”) produced by a strong system of magnets.

(b) The International Avogadro Project is working to redefine the kilogram based on the dimensions, mass, and other known 

properties of a silicon sphere. (credit a and credit b: National Institute of Standards and Technology)



FIGURE 1.8

An atomic clock such as this one uses the vibrations of cesium atoms to keep time to 

a precision of better than a microsecond per year. The fundamental unit of time, the 

second, is based on such clocks. This image looks down from the top of an atomic 

fountain nearly 30 feet tall. (credit: Steve Jurvetson)



Base units, derived units, metric prefixes, and unit conversions

2. Derived units

Derived units are generally some combination of products and quotients

involving powers of the base units.

e.g. unit for force is a Newton (N) where 1 N = 1 kg m s-2

Also can have combinations of other derived units

e.g. unit for pressure is a Pascal (Pa) where 1 Pa = 1 N m-2

(but note we can ultimately express this in terms of base units)



Base units, derived units, metric prefixes, and unit conversions

3. Metric prefixes



Base units, derived units, metric prefixes, and unit conversions

4.  Unit conversions

Multiply by one



To convert from “English” to SI, you will need to know:

1 m = 3.28 feet

1 km = 0.621 miles

1 kg is “equivalent” to 2.2 pounds

Also it’s good to remember 60 s = 1 minute, 3,600 s = 1 hour, etc.



Scale analysis is an important skill 


