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A Note from the Authors

we are excited to in troduce the second ed ition o f  o u r  textbook, University Physics. Physics is a  thriving science, alive with intellectual challenge 
and  presen ting  innum erable research problem s on  topics ranging from  the largest galaxies to  the smallest subatom ic particles. Physicists have 
m anaged to  b ring  understanding , order, consistency, and  predictability to o u r  universe and  will continue that endeavor into the exciting future.

However, w hen we open m ost cu rren t in troduc to ry  physics textbooks, we find that a d ifferent sto ry  is being  told. Physics is pain ted  as a 
com pleted  science in w hich the m ajor advances happened  at the tim e o f  N ew ton, o r  p erhaps early in the  20th century. O nly  tow ard the e nd  of 
th e  s tan d ard  textbooks is “m odern” physics covered, and  even that coverage often includes only d iscoveries m ade through  the 1960s.

O u r  m ain  m otivation  in  w riting  th is  book  is to  change th is  perception  by w eaving exciting, co n tem p o rary  physics th ro u g h o u t th e  text. 
Physics is an amazingly dynam ic discipline—continuously on  the verge o f new discoveries and life-changing applications. In order to  help students 
see this, we need to tell the  full, absorbing story o f o u r science by integrating contem porary physics into the first-year calculus-based course. Even 
the very first sem ester offers many opportunities to  d o  this by weaving recent results from nonlinear dynamics, chaos, complexity, and  high-energy 
physics research into the introductory curriculum . Because we are actively carrying o ut research in these fields, we know that m any o f the cutting- 
edge results are accessible in their essence to the  first-year student.

Recent results involving renew able energy, the  environm ent, engineering, m edicine, a n d  technology show  physics a s an exciting, thriving, 
and  intellectually alive subject m otivating students, invigorating classroom s, and  m aking th e  in stru c to rs  job  easier and  m ore enjoyable. In 
particu lar, we believe tha t ta lking about the broad  topic o f  energy provides a great open ing  gam bit to  cap ture  students’ interest. C oncepts of 
energy  sources (fossil, renewable, nuclear, an d  so forth), energy  efficiency, 
energy  storage, alternative energy sources, an d  environm ental effects 
o f  energy  supply choices (global w arm ing  and  ocean acidification, for 
exam ple) are very m uch accessible on  the in troduc to ry  physics level. We 
find  tha t discussions o f  energy  spark o u r  students’ interest like no  other 
cu rren t topic, and  we have addressed different aspects o f  energy th roughou t 
o u r b ook.

In  addition  to  being exposed to  the exciting w orld ol physics, student» 
benefit greatly from  gaining the ability to p rob lem  solve a n d  th in k  
log ically  ab o u t a situ a tio n . Physics is based on  a core set o f  ideas tha t is 
fundam ental to all o f science. We acknow ledge th is and  provide a useful 
p roblem -solving m ethod  (outlined  in  C hapter 1) w hich is used th roughou t 
th e  en tire  book. T his problem -solving m ethod  involves a m ultistep form at 
tha t we have developed w ith students in o u r  classes. But m astery  o f 
concepts also involves actively applying them . To th is end, we have asked 
m ore th a n  a  d ozen con tribu to rs from  som e o f  the  leading universities across 
the  c o u n try  to  share the ir  best work in the end-of-chapter exercises. New 
to  th is  ed ition  are approxim ately 400 m ulti-version exercises, w hich allow 
studen ts to  address the sam e p roblem  from  different perspectives.

In 2012, th e  N ational Research C ouncil published a fram ew ork for K-12 science education, w hich covers the  essential science and  
engineering  practices, th e  concepts that have application across fields, and  th e  core ideas in four disciplinary areas (in  physics, these are 
m atte r and  its interactions, m otion  and  stability, energy, and  waves and  the ir applications in in form ation  transfer). We have s truc tu red  the 
second ed ition  o f  th is textbook to  tie the undergraduate  physics experience to th is fram ew ork and  have provided concept checks a nd  self-test 
opportun ities in each chapter.

W ith  all o f  th is in m ind , along w ith the desire to  w rite a captivating textbook, we have created w hat we hope will be a tool to engage 
students’ im aginations and  to  better p repare them  for fu ture  courses in the ir chosen fields (adm ittedly, hoping  we can convert at least a few 
studen ts to  physics m ajors along the way). H aving feedback from  m ore than  400 people, includ ing  a board  o f  advisors, several contribu tors, 
m anuscrip t reviewers, and  focus group  partic ipants, assisted greatly in th is eno rm ous undertak ing , as d id field testing o u r  ideas w ith 
approxim ately 6000 students in ou r in troduc to ry  physics classes at M ichigan State University. We thank  you all!

— Wolfgang Bauer and  G ary D. Westfall
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