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PREREQUISITE: One course in Physics and currently enrolled in (or have already taken) Calculus. 

In this University level physics course, students learn about mechanics, and electricity & magnetism in sufficient 

depth so that they have the necessary knowledge and skills to pass both the Mechanics, and Electricity & Magnetism 

portions of the calculus based Advanced Placement test in May.   
 

Course Outline:  
The first semester of the school year will be dedicated to the Mechanics portion of Physics.  During the first Quarter, we 

will explore, in much greater depth, all of the topics that we covered in last year’s FIRST SEMESTER including linear 

and circular motion, forces and applications of Newton’s laws, momentum and energy.  The second marking period will 

cover new topics not discovered last year such as rotational statics and dynamics, planetary motion, and simple harmonic 

motion.   

The Second semester of the year will be dedicated to Electricity and Magnetism and AP Exam preparation.  We will 

examine complex circuits with multiple loops, electric fields, magnetic fields and electromagnetic induction. 

In May, students will take the AP Physics C exam, which consists of two independent parts.  It is possible to earn college 

credits for first year calculus-based Mechanics, first year calculus-based E&M, or both.  Depending on your score and the 

college you attend, you could potentially earn between 10 and 15 semester hours of credit to cover first year college physics.   

 

Materials:   
 Textbook:  Sears and Zemansky’s University Physics – 11th edition.   

 Pencil/Paper:  Notes are to be taken on a daily basis.  

 Math will be performed regularly in class, therefore a calculator is allowed. 

Grading:      
❖ Quarterly Grade: Tests will account for 75% of your grade and homework will account for 25%.   

❖ The First Semester grade will be calculated by counting each quarter grade as 45% and the Final Exam as 10%.   

❖ See Student handbook for updated RHS grading scale 

 

Assignments: 
It is extremely important to remain current and attempt homework each night.  Text book Assignments will be 

collected at random times throughout the unit and will only be accepted one day late for half credit.  University of Texas 

problem sets will be given regularly and have specific due dates that are known well in advance.  It is very important to 

keep up with assigned problems. You do NOT want to fall behind and play “catch-up”.  Homework quizzes and student 

explanations will also be given randomly for homework points.  If you do not understand the homework, you may look in 

my solutions on-line for help!  It is YOUR responsibility to be prepared for class every day and be ready to move 

quickly all year! 

You will be required to refresh your Calculus memory continuously throughout the school year… especially if you are 

not currently enrolled in Calculus.  There are many excellent resources online that you should use to brush up. 

 

Absences: 
It is your responsibility before class to get any work that you may have missed while absent.  Please refer to the semester 

long assignment sheets before you ask me. 

 

Class Expectations: 
➢ Speak only in turn during formal instruction (raise your hand to contribute). 

➢ Be in your assigned seat when the bell sounds.  

➢ You will be allowed TWO hallway passes per quarter to go to your locker, or use the restroom at the instructor’s 

discression.     

➢ There will be occasions when I allow the use of cell phones for working on UTexas online assignments.  If these 

device privileges are abused for other unauthorized use, the student will lose all privileges outright. 

➢ NO Food or Drinks in the laboratory!!   

➢ While in the laboratory, handle all equipment with care and respect.  Leave the lab and all equipment in 

PRISTENE condition before you exit the class. 

❖❖❖This is a college course…you are expected to conduct yourself in a mature and 

professional manner!!❖❖❖ 
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RESPECT    RESPONSIBILITY  RESILIENCE 
 

Know what these three words mean and make them all part of your character.  Practicing these key 

elements will result in success throughout your education, career, realtionships and beyond!! 

 

It is important to have a positive attitude in this class!  This may be the most difficult class of your 

high school career, but resilience will be greatly rewarded!  This will be a fast paced course and it 

will require you to be dedicated to your learning from start to finish.   

 

 
 

Your Name (print) ___________________________________________ 

 

I have read this physics syllabus and understand my responsibilities. 

 

Signature ___________________________________________________ Date ________________ 
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Campbell - AP Physics UTEXAS Unique Course ID# - 48307

UTexas Assignment List & Timeline - 1st Semester Mechanics
** NOTE that the first assignments are due the week BEFORE school starts.

Unit HW Name
Write in - 

Adjusted Date
Kinematics HW #1 - Linear Motion - ALGEBRA Based Sunday ** 8/17/2025 @ 11:59 pm*

(10 days) HW #2 - Linear Motion - CALCULUS Based Sunday ** 8/24/2025

HW #3 - Projectiles Thursday 9/11/2025

TEST - Unit #1 - Projected Date Monday 9/15/2025

Forces HW #4 - Forces A Monday 9/29/2025

(20 days) HW #5 - Forces B Tuesday 10/14/2025

TEST - Unit #2 - Projected Date Wednesday 10/15/2025

Work, Power HW #6 - Work & Energy Wednesday 10/22/2025

& Energy HW #7 - Conservation of Energy Thursday 10/23/2025

(12 days) TEST - Unit #3 - Projected Date Friday 10/24/2025

HW #15 - Simple Harmonic Motion (Springs Continued) Thursday 11/6/2025

(5 days) Projected Quiz - SHM Friday 11/7/2025

Momentum HW #8 - Impulse & Momentum Friday 11/14/2025

HW #9 - 2-D Momentum Tuesday 11/18/2025

(7 days) TEST - Unit #4 - Projected Date Wednesday 11/19/2025

Rotational HW #10 - Rotational Kinematics
Monday after 

Thanksgiving 11/24/2025

Motion HW #11 - Rotational INERTIA Monday 12/1/2025

(24 days) TEST - "1st Part" - Projected Date Monday 12/4/2023

HW #12 - Dynamics of Rotation Tuesday 12/9/2025

HW #13 - Statics of Rotation/Torque Balancing Wednesday 12/17/2025

TEST - Unit #5 - (Continued) Thursday 12/18/2025

Gravitation HW #14 - Universal Gravitation Thursday 1/8/2026

(5 days) Gravitation Quiz - Projected Date Friday 1/9/2026

* all assignments due by 11:59 pm

Homework Due Date

Final Exam Week... Mon-Fri (1/12 thru 1/16/2026)

End of 1st Quarter 

here (10 weeks)
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AP Physics Prelims – THINGS TO KNOW FOR DAY #1 
 

Remember all of the graphing that we did from first semester.  For many graphs, there exist two 

significant analysis techniques: finding the SLOPE of the graph and the AREA under the graph. 

 

Example:  what does the following velocity-time graph tell you? 

 

 

Slope = rise/run = y/x = v/t = … this is the definition of average 

acceleration.    a = v/t 

 

 

 

Area under the graph = (area of a triangle) = ½ base * height = ½ x * y = ½ velocity * time = 

meters/second * seconds = meters (the unit of displacement) 

 

…so the area under a velocity-time graph equals displacement… 

…and the slope of a velocity-time graph equals average acceleration. 

 
(Extension question: what would the slope and area under an acceleration-time graph each 

represent?)  (Hint: think about the units of acceleration and of time) 
 

 

Now, what if the graph was not a straight line, but curved (a changing acceleration)? 

 

 

You can still find the slope of the graph and the area under the curve…slope 

still represents average acceleration and the area under the curve still 

represents displacement for a velocity-time graph.  

 

 

 

To find a slope, you would choose any two points on the graph and consider the straight line that 

connects those two points:  

The slope you calculate is the average acceleration between those two 

instants in time  

 

 

 

 

 

Suppose you chose two points on the graph that were closer together…the average acceleration 

would be over a shorter time interval and would be closer to an instantaneous acceleration 
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As you choose points that are closer and closer together (infinitely close), the closer your average 

acceleration gets to an instantaneous acceleration.  Suppose those two 

points were so infinitely close that you could consider them at a single 

point and the line between them only touched one single point on the 

graph (this is called a line tangent to the graph).  The slope of that line is 

the instantaneous acceleration at that single instant in time.   

 

 

 

The CALCULUS Applications that you need to know for AP Physics stem from these 

two graph analysis techniques (if you haven’t had Calc, please memorize these terms and 

calculation shortcuts…your calc teacher will expand on these in great detail…for now you need 

to know what they are and how to calculate them): 

 

Finding a Derivative means to find the slope of a line tangent to a curve: 

 For a displacement-time function, the derivative represents instantaneous velocity 

 For a velocity-time function, the derivative represents instantaneous acceleration 

(Always remember slope equals rise over run, equals change in y over change in x) 

 

 

Finding an Integral means to find the area under a curve.  (…this basically comes down to 

multiplying the unit on the y axis by the unit on the x axis) 

 For an acceleration-time function, the integral represents change in velocity during the time interval 

 For a velocity-time function, the integral represents displacement over the enclosed time interval 

 

 

Calculus Short-Cuts 

 

To find the derivative of the following equation, f(x) =  5x
3
, multiply the value of the exponent 

(3) by the coefficient (5), and decrease the power of the variable by one …so you get a new 

equation.  The derivative of 5x
3
 is (3)(5)(x

2
) = 15x

2
.  The notation would look like this: 

 

f(x) =  5x
3
   and   f’(x) = 15x

2
  

 

What is the derivative of 15x
2
?  f’’(x) = _______________ 

 

If another function was given: g(x) = 3x
5
 + 4x

2
 – 2x + 7  the derivative g’(x) can be found by 

finding the derivative of each individual term. 

 

g’(x) = (5)(3)x
4
 + (2)(4)x

1
 – (1)(2)x

0
 + (0)(7)x

-1
       (Remember 2x = 2x

1
) 

simplified: g’(x) = 15x
4
 + 8x – 2     (Remember, also, x

0
 = 1)  

        (Also remember that zero times anything equals zero) 

 

ex. 2 – Find the derivative of the function h(x) = 8x
4
 – 3x

3
 – 5x

2
 + x – 4   

 

 h’(x) = _____________________________ 

KNOW 

THIS!! 
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To find an Integral of the following equation, f(x) = 3x
4
, raise the exponent by one and divide the 

term by this new exponent.  So, once again, you get a new equation.  The indefinite integral of 

3x
4
 is: (3x

5
)/5 or (3/5)x

5
.   

 

Basically, an integral is the reverse operation of a derivative (often called an- “Anti-Derivative”…if 

you were to take the derivative of this new function that we just solved for, you would see the 

original function.  TRY IT…using the rules we discussed in the previous section, take the derivative 

of (3/5)x
5
.  What did you get for an answer? 

Suppose, now, that you were to take the derivative of (3/5)x
5
 + 4.  Would your answer be any 

different?   

 

You should still get the same answer even if there is a constant value at the end of the equation.  

Therefore, when taking an indefinite integral, we will include an unknown constant at the end… 

 

…so more appropriately, the integral of the function f(x) = 3x
4
, is (3/5)x

5
 + C 

 

 

Try one!...What is the integral of the function g(x) = 5x
4
   

 

  5x
4
 = _________ 

 

You could probably guess that the integral of a polynomial is just the integral of each individual 

term in the polynomial… 

 …for example,  5x
4
 + 3x

3
 – 8x – 2 = 

      = (5x
5
)/5 + (3x

4
)/4 – (8x

2
)/2 – (2x

1
)/1 + C 

 

simplified: x
5
 + (3/4)x

4
 – 4x

2
 – 2x  + C   

 

Your turn: find the integral of the function: h(t) = 6t
2
 – 3t + 9 

    6t
2
 – 3t + 9 = ________________________________ 

 

 

Physics application:  a car is traveling with a changing velocity by the function of time: 

v(t) = 3x
2
 + 2x – 1 

a. How fast is the car going at t = 3s? (just plug in 3 for the velocity equation that is given above) 

b. What is the car’s location at t = 3s?  (take the integral of the velocity equation, and plug in 3 for time) 

c. What is the car’s instantaneous acceleration at t = 3s? (take the derivative of the given velocity equation and plug in 3 for time) 

 

 

Please try the derivatives and integrals on the following page.  This is some preliminary 

information you will need to know throughout AP Physics including the first week of school.  

After you try them, feel free to ask me questions this week in class or via email: 

   gcampbell@rochester.k12.mi.us  
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Derivative Practice WS 
Find the derivative of the following functions.  You need to know this for the first week of school  

 

1. f(x) = x
3
 – 10x

2
 + 100x + 5 

 

 

2. g(x) = x
100

 + 50x +1 

 

 

3. V(r) = (4/3) r
3
 

 

 

4.  s(t) = t
8
 + 6t

7
 – 18t

2
 +2t 

 

 

5. F(x) = (16x)
3
 

 

 

6. G(y) = 6y
-9

 

 

 

7. R(x) =     10 

 x
7
 

 

8. g(x) = x
2  

+  1 

    x
2
 

 

9. f(t) =    t   -  1  

     t 

 

 

10. y = x
2
 + x + x

 -1
 + x

 -2
 

 

 

11. y = x
 4/3 

– x
 2/3

  

 

 

12. y = X  
2
 

 

 

13. y = 2x +    x
2
 

 

 

14. f(x) = x
4
 – 3x

3
 + 16x 

 

 

5 

df   =  3x
2
 - 20x

1
 + 100 + 0 or    3x

2
 - 20x + 100 

dx 

dg   = 

dx 

dV   = 

dr 

ds   = 

dt 

dG  = 

dy 

dR   = 

dx 

dF  = 

dx 

dg   = 

dx 

df   = 

dt 

y’  = 

y’  = 

y’  = 

y’  = 

f’(x)  = 

f’’(x)  = 

Remember the Short Cut… for 
EACH term of the polynomial, 

multiply the given exponent in 

front of the variable, and reduce 
the exponent by one.  See 

example done in #1: x3 derives 

into 3x2.  10x2 becomes (2)10x1 
or 20x.  100x1 becomes (1)100x0 

or 100. 
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Integrals (Anti-Derivatives) Practice WS 
Find the anti-derivative of the following functions.  You need to know this for the second week of school  

 

15. f(x) = x
3
 – 9x

2
 +100x +5 

 

 

 

 

 

 

16. g(x) = x
100

 + 50x +1  g(x) dx = 

 

 

 

17. V(r) = (4/3) r
3
   V(r) dr = 

 

 

 

18.  s(t) = t
8
 + 6t

7
 – 18t

2
 +2t  s(t) dt = 

 

 

 

19. F(x) = (16x)
3
   F(x) dx = 

 

 

 

20. G(y) = 6y
-9

   G(y) dy = 

 

 

 

21. y = x
2
 +  x +  x

 -1
 +  x

 -2
  y(x) dx = 

 

 

 

 

22. y = x
 4/3 

– x
 2/3

    y(x) dx = 

 

 

 

23. y = x  
2
    y(x) dx = 

 

 

 

 

 

Remember the Short Cut… for 

EACH term of the polynomial,  
raise the given exponent by one, 

and divide by the new exponent.  

See example done in #15: x3 
integrates into x4/4.  

9x2 becomes 9x3/3 or 3x3.   

100x1 becomes 100x2/2 or 50x2. 

5x0 becomes 5x1/1 or 5x. 

 f(x) dx = x
4
  -  9x

3
  +  100x

2
  +  5x

1
  +  Constant 

       4    3      2       1 

 

Simplify:  x
4
  -  3x

3
   +   50x

2
   +  5x   +  C 

      4 

Oops… there’s a problem here… x0/0 if you follow the rules above.  But 
any number divided by zero is undefined… Can’t follow that short cut 

here.  Look online to find the rule to this specific anti-derivative. 
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Find the DEFINITE Integral for each below. 

 

24. f(x) = x
3
 – 9x

2
 +100x +5 

 

 

 

 

 

 

 

 

 

 

 

25. V(r) = (4/3) r
3
  V(r) dr = 

 

 

 

 

 

 

 

 

 

 

26.  s(t) = t
8
 + 6t

7
 – 18t

2
 +2t  s(t) dt = 

 

 

 

 

 

 

 

 

 

 

 

27.          (12z
2
 + 8z +1) dz =  

1
3 f(x) dx =  x

4
  -  3x

3
   +   50x

2
   +  5x   +  C   = 

         4 

(3)4 – 3(3)3 + 50(3)2 + 5(3) + C  –   (1)4 – 3(1)3 + 50(1)2 + 5(1) +C = 

  4              4 

 

20.25 – 81 + 450  +  15  +  C    –    0.25  –  3   +   50   +   5  +  C  = 

 

( 404.25 + C )    –   ( 52.25 + C )  = 

 

404.25 + C – 52.25 – C    = 

 

= 352 

Evaluate the  new 

Function… plug in 
3 for x and solve.  

Then plug in 1 for x 

and solve.  Subtract 
your second answer 

from your first 

answer. 

 
3 

7 

 
0 

4 

 
2 

3 



Go to YouTube…  

Watch the following videos and take notes.  Be familiar with these basics of kinematics 
before the school year begins. 

 

Video 1 – Instantaneous Velocity 

 

Video 2 - https://www.youtube.com/watch?v=SeZk0raNR5U  – Acceleration Time Graphs 

 

Video 3 - https://www.youtube.com/watch?v=9Yz-RCdS2Tg – Basic Derivatives (Shortcuts) 

 

Video 4 – https://www.youtube.com/watch?v=3fjonbewBNY – basic integrals 

 

 

https://www.youtube.com/watch?v=lb8du4HueQA
https://www.youtube.com/watch?v=SeZk0raNR5U
https://www.youtube.com/watch?v=9Yz-RCdS2Tg
https://www.youtube.com/watch?v=3fjonbewBNY
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