
PHYA21H3- Winter 2024 
 
 

Physics II for the Physical Sciences 
 
 
 

““Spacetime tells matter how to move; matter tells spacetime how 
to curve.” –!John Archibald Wheeler” 

 
 
 
 

Instructor:  Salam Tawfiq Email: tawfiq@utsc.utoronto.ca 
Office: SW-517 
Office Hours:  Tuesday 11:00-12:00, Thursday 12:00 -13:00  
Course website: on Quercus  https://www.utsc.utoronto.ca/projects/quercus/ 

 
        Lectures & Practicals are in person, and office hours will be held weekly. 
 
 

Course Description: 
 

This course is required for many of the Specialist and Major programs in Physical and 
Environmental Sciences.  The course introduces the concepts, mathematical tools, and above all, 
methods of reasoning and problem-solving that physicists use to understand and describe the 
physical world, which are also used in many other areas of science, technology and engineering.  
Topics include the mathematical description of wave motion (Both Longitudinal and Transverse 
Wave), Electricity & Magnetism and The Special Theory of Relativity.  By the end of the course 
you should have considerable experience in using all of these tools and concepts to solve 
problems and you should be fluent not only in employing the abstract language of physics but in 
relating those abstractions to the real world which they are designed to help interpret and 
describe. 

 
Course Prerequisites: Introduction to Physics IA (PHYA10), Calculus I (MATA30/31) 
Corequisite: Calculus II (MATA35/36/37) 

 
 

Required materials: 
 
Textbook"!University Physics with Modern Physics#!$rd!%&#!'(!)*+,-./-!0.1%2!3!4.2(!)%56,.++!
7842.9:;<++=!>61&%/65!9?*!.2%!,.@<+<.2!9<6?!*6?%2!6%A6'**B5!518?!.5!Fundamentals of Physics by 
Halliday, Resnick, & Walker (Wiley, 12th Ed.),!*2!6?%!6%A6'**B!Physics for Scientists and Engineers 
by Randall D. Knight (Pearson, 4

th ed.) 56<++!8./!15%!6?%@#!?*9%C%2#!D55<-/@%/65!9<++!,*++*9!6?%!'**B!
University Physics with Modern Physics!15</-!CONNECT=!E?%!8?.F6%25G!/1@'%25!+<56%&!</!6?%!
Tentative Schedule Winter-2023 section '%+*9!8*22%5F*/&5!6*!6?<5!6%A6'**B#!9?<8?!8./!%.5<+(!'%!
@.68?%&!6*!6?%!'**B5!@%/6<*/%&!.'*C%=!!
!
Non-Programmable Scientific Calculator:  >*@%!51<6.'+%!@*&%+5!</8+1&%!H.5<*!IJ:KLM#!IJ:!
$MM#!E%A.5!N/5621@%/65!EN:$MJ!NN>#!EN:$MJ>#!>?.2F!OP:QKM#!OP:

mailto:tawfiq@utsc.utoronto.ca
http://www.utsc.utoronto.ca/projects/quercus/


Grading 
Scheme 

 
 

Component! Points! Due Date!
S2.86<8.+!D86<C<6<%5! RK! !)%%B+(!TF2.86<8.+!5%55<*/5U!
V1<WW%5! MX! !!N/!S2.86<8.+5#!<&%.++(!6?%!9%%B!'%,*2%!E%565=!
I*2@.+!P.'!Y%F*265! !ML! )%%B!X!3!Z!T6%/6.6<C%U!
7<&6%2@!E%56!R! RM! !S*55<'+(!)%%B!Q!E0D!'(!Y%-<562.2!*,,<8%!



hand-written#!*/%:5<&%#!+%66%2:5<W%&!.<&!5?%%6!9?<8?!(*1!F2%F.2%!</&<C<&1.++(!'%,*2%?./&=!N6!
</8+1&%5!maximum of 20 equations!9<6?!/*!5*+C%&!F2*'+%@5#!-2.F?5#!*2!%AF+./.6<*/!,*2!
6%56cR=!You will need to submit the used formula sheet with your tests & Exam papers. Do 
not include numerical values for the universal constants as those will be provided.  
E%56cK!9<++!8*C%2!@.6%2<.+!&<58155%&!</!+%8612%#!2%.&</-5#!./&!F2.86<8.+!5%55<*/5!1F!6*!6?%!
F2%C<*15!9%%B=!!N6!9<++!'%!81@1+.6<C%!./&!@.(!</8+1&%!@.6%2<.+!8*C%2%&!5</8%!6?%!'%-<//</-!*,!
6?%!8*125%!'16!9<6?!./!%@F?.5<5!*/!@.6%2<.+!/*6!8*C%2%&!</!E%56:R=!E?%!*/+(!.<&5!.++*9%&!.2%!.!
/*/:!F2*-2.@@.'+%!8.+81+.6*2!./&!.!hand-written#!*/%:5<&%&#!+%66%2:5<W%&!.<&!5?%%6!9?<8?!(*1!
F2%F.2%!</&<C<&1.++(!'%,*2%?./&#!9?<8?!</8+1&%5!maximum of 30 equations!9<6?!/*!5*+C%&!



calculated based on all other submitted work.!N/!6?%!8.5%!*,!.!valid and documented 
problem that supports an absence from the first test, the second test will have its weight 
increased accordingly.!N/!6?%!8.5%!*,!.!valid and documented problem that supports an 
absence from the second test, the final examination will have its weight increased 
accordingly.!N,!6?%!F2

http://www.governingcouncil.utoronto.ca/policies/behaveac.htm
http://sites.utoronto.ca/academicintegrity/resourcesforstudents.html)


>%+%86%&!*1656./&</-!C*+1/6%%2!561&%/65!9<++!'%!.C.<+.'+%!6*!*,,%2!?%+F!9<6?!S?(5<85!
a1%56<*/5!./&!F2*'+%@5=!7*2%!</,*2@.6<*/!9<++!'%!.C.<+.'+%!.6!
?66F5"gg999=@(%F5.=8.g616*2</-gF?(5<85:8%/62%g!

 
Facilitated Study Groups (FSG) 
 
I.8<+<6.6%&!>61&(!42*1F5!.2%!56218612%&#!9%%B+(!561&(!-2*1F5!,*2!6?<5!8+.55!./&!*6?%2!5%+%86%&!
eE>H!8+.55%5=!>61&%/65!5?.2%!561&(!562.6%-<%5#!8*@F.2%!/*6%5!./&!562.6%-<W%!,*2!%A.@5!</!.!+*9:
B%(#!8*@,*26.'+%!%/C<2*/@%/6=!I>4!&.(5!./&!6<@%5!9<++!'%!.//*1/8%&!</!6?%!8*125%!9%'5<6%=!
OC%2(*/%!<5!9%+8*@%k!

 
 
 
Accessibility services 
!
>61&%/65!9<6?!&<C%25%!+%.2/</-!56(+%5!./&!/%%&5!.2%!9%+8*@%!</!6?<5!8*125%=!N,!(*1!?.C%!.!
&<5.'<+<6(g?%.+6?!8*/5<&%2.6<*/!6?.6!@.(!2%a1<2%!.88*@@*&.6<*/5#!F+%.5%!,%%+!,2%%!6*!
.FF2*.8?!@%!./&!6?%!.88%55ibility >%2C<8%5!j,,<8%!.5!5**/!.5!F*55<'+%=!N!9<++!9*2B!9<6?!(*1!
./&!.88%55ibility >%2C<8%5!6*!%/512%!(*1!8./!.8?<%C%!(*12!+%.2/</-!-*.+5!</!6?<5!8*125%=!
O/a1<2<%5!.2%!8*/,<&%/6<.+=!>61&%/65!9?*!?.C%!'%%/!/%9+(!.&@<66%&!6*!6?%!e/<C%25<6(!*,!
E*2*/6*!>8.2'*2*1-?!TeE>HU!./&!2%a1<2%!.88*@@*&.6<*/5#!5?*1+&!2%-<56%2!9<6?!
D88%55Ability!>%2C<8%5!.5!5**/!.5!6?%!P%66%2!*,!j,,%2!<5!.88%F6%&=!!E?%!eE>H!.88%55ibility 
>%2C<8%5!56.,,!.2%!.C.<+.'+%!'(!.FF*</6@%/6!6*!.55%55!5F%8<,<8!/%%&5#!F2*C<&%!2%,%22.+5!./&!
.22./-%!.FF2*F2<.6%!.88*@@*&.6<*/5#!F+%.5%!15%!6?<5!+</B!!
?66F5"gg999=1658=16*2*/6*=8.g.'<+<6(g9%+8*@%:.88%55.'<+<6(:5%2C<8%5!6*!8*/6.86!6?%@=!!
 
Discussion Board 
!
E?%!8*125%!9%'5<6%!51FF*265!%+%862*/<8!,*21@5!15%,1+!,*2!a1%56<*/5!./&!&<58155<*/5!*/!8*125%!
8*/6%/6#!8*/8%F61.+#!./&!&%6.<+%&!F2*'+%@5#!6%A6'**B!2%.&</-5#!.5!9%++!.5!./(!<551%5!2%+.6</-!
6*!.&@</<562.6<C%!&%6.<+5!*,!6?%!8*125%!518?!.5!&%.&+</%5#!,1612%!6*F<85#!./&!58?%&1+</-=!N6!<5!
2%8*@@%/&%&!6?.6!(*1!8?%8B!6?%!,*21@5!*/!.!2%-1+.2!'.5<5!6*!B%%F!*/!6*F!*,!8122%/6!<551%5=!
[*1!8./!51'582<'%!6*!6?%!C.2<*15!,*21@5!6*!2%8%<C%!%@.<+!/*6<,<8.6<*/5!9?%/!/%9!F*565!.2%!
.C.<+.'+%#!./&!6?%2%!.2%!.+5*!*F6<*/5!,*2!F*56</-!./*/(@*15+(=

/

https://www.myepsa.ca/tutoring/physics-centre/
/ability/welcome-accessability-services


!
!
In class conduct: 
 
The following policies are for the purpose of minimizing unwanted distractions for your 
fellow students:  

• H+.55!56.265!.6!l"RM.@!*/!E1%5&.(5!3!RR"RM.@!*/!)%&/%5&.(5=!P.6%!.22<C.+!*2!%.2+(!
&%F.2612%! @.(! .,,%86! (*12! 8*++%.-1%5=! N,! (*1! @156! .22<C%! +.6%! ,*2! 1/.C*<&.'+%!
2%.5*/5!*2!+%.C%!%.2+(#!F+%.5%!'%!8*/5<&%2.6%!*,!(*12!8*++%.-1%5!'(!%/6%2</-!a1<%6+(!
./&!@</<@<W</-!&<521F6<*/!.5!@18?!.5!F*55<'+%=!!!! 

• S+%.5%!F16!.9.(!.++!%+%862*/<8!&%C<8%5!6?.6!.2%!/*6!'%</-!15%&!,*2!.!6.5B!5F%8<,<8.++(!
2%+.6%&!6*!9?.6!9%!.2%!&*</-!</!8+.55=!!!! 

• d*!/*6!'2</-!,**&!</6*!6?%!8+.552**@!.5!6?<5!8./!82%.6%!1/9./6%&!&<562.86<*/5=!P<a1<&5!</!
5F<++:F2**,!8*/6.</%25!T'*66+%5!9<6?!+<&5#!62.C%+!@1-5#!%68=U!.2%!,</%=!!!! 

!
  



 
Tentative Schedule - Winter-2024: 

 
 
\*6%!6?.6!6?%!,*++*9</-!58?%&1+%!@<-?6!F*55<'+(!8?./-%!&12</-!6?%!6%2@!6*!.88*@@*&.6%!
C.2<.6<*/5!</!6?%!F.8%!*,!+%8612%!&<58155<*/5=!E?%!&.6%5!*,!6%2@!6%565!.2%!6%/6.6<C%!51'm%86!6*!
Y%-<562.2G5!58?%&1+%!./&!9<++!'%!8*/,<2@%&!.,6%2!6?%!'%-<//</-!*,!6?%!5%@%56%2=!![*1!5?*1+&!
2%.&!6?%!.55<-/%&!8?.F6%25!before %.8?!+%8612%!6*!%/512%!.!'.5<8!,.@<+<.2<6(!9<6?!6?%!6*F<85!6*!
'%!&<58155%&#!./&!51'5%a1%/6+(!15%!6?%@!.5!.!2%,%2%/8%!9?<+%!9*2B</-!*/!?*@%9*2B#!
F2%F.2</-!,*2!6%565!./&!OA.@=!
!

)%%B:R!::!H?.F6%2!RQ"!).C%5!T5%8=!RQ=R!6*!RQ=ZU!!
)%%B:K!::!H?.F6%2:RL"!>*1/&!T>%8=!RL=R!6*!>%8=!RL=XU!
)%%B:$!::!H?.F6%2:KR"!O+%862*56.6<85!


