
AP Physics 1 & C Name:  _________________________

Summer assignment for 2022-2023 School Year

DUE ON DAY 2 OF CLASS
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Mr. Alfred’s email – nalfred@fultonscienceacademy.org (If you have any questions please reach out,

especially those doing AP C and AP calc at the same time).

(And no, don’t ask for an extension)



Part 1:  Trigonometry Remember: SOHCAHTOA

First write the equations for sine, cosine, and tangent, then complete the following questions.

𝑠𝑖𝑛 θ( ) =                                        
   𝑐𝑜𝑠 θ( ) =                                           

   𝑡𝑎𝑛 θ( ) =                                       
   

Find the numerical value(s) for the labeled side lengths and angles.  Assume all triangles are right

triangles and round to the nearest tenths place.

1.

Y = X =

2.

θ = h =

3.

θ = h =

4.

θ = h =



First complete the table of the first quadrant of the unit circle.  Then answer the following questions

about the entire unit circle [0˚ ≤ θ < 360˚].

8. What angle(s) cause cosine to be at its maximum value?

9. What angle(s) cause sine to be at its maximum value?

10. What angle(s) cause cosine and sine to be equal to each other?

11. What angle(s) cause cosine to be at its minimum value?

12. What angle(s) cause sine to be at its minimum value?

For additional practice Khan Academy is a great resource.  The trigonometry and precalculus units will

greatly help in getting ready for the class.



Part 2:  Unit conversion and Dimensional analysis

Familiarize yourself with the following tables, than complete the following questions.

1. The following table shows many of the base units used in physics.  Familiarize yourself with these

base units, their symbol, and what they measure.

Name Symbol Measures…
Meter m Length

Kilogram kg Mass
Second t Time

Coulomb q Electric charge

2. Complete the table below for the following scientific prefixes.  Mega, kilo, and milli have been

done for you.

Name Abbreviation Numerical value
Nano-
Micro-

Milli- m- 10−3

Centi-

Kilo- k- 103

Mega- M- 106

Giga-

Convert the following units into the specified unit.  Do not worry if the unit is not in Table 1, look at the

prefixes to know what to multiply it by.

3. 21 kg = ________ mg

4. 600 nm = ____________ mm

5. 0.2 GHz = ___________ Hz

6. ___________1𝑚2 =  𝑐𝑚2

7. 10,000 = ________________𝑚𝑚3 𝑚3

8. 100 = ___________________
𝑘𝑔
𝑚

𝑔
𝑐𝑚



Part 3: Vector addition & Subtraction

In AP Physics we will use vectors in our first unit.  All vectors have a magnitude (hypotenuse) and

direction (angle).  To add & subtract vectors we need to follow 3 steps:

● Decompose (break down) each vector into its horizontal (x) and vertical (y) components using

trig

● Add or subtract the horizontal and vertical components, depending on the question

● Draw the resulting vector’s x and y components and solve for the hypotenuse and angle of the

vector

Vector A:  5 meters long at an angle of 20 degrees North of East.

Vector B:  7 meters long at an angle of 50 degrees South of East.

Vector C:  2 meters long South.

Vector D:  10 meters long 30 degrees West of North (be careful breaking this one down).

Break down each vector into its x and y components, treating East and North as the positive directions

for x and y respectively.  We call this the “component form” of the vector.

Vector A:  (_____________, ___________) Vector B:  (_____________, ______________)

Vector C:  (_____________, ___________) Vector D:  (_____________, ______________)

Now solve for the following results in component form (do not find the hypotenuse and angle yet).

A + B:  (_____________, ____________) A - C:  (______________, _________________)

B + D:  (_____________, ____________) A - D:  (______________, _________________)



Now solve for the magnitude and direction of each of those results, make your angle with respect to

either North or South.  Use Pythagorean theorem to solve for the magnitude and inverse tangent to

solve for the angle (it might be helpful to follow bullet point #3)

A + B:  Magnitude = ____________ meters, Direction = _______ degrees _________ of ___________

A - C:  Magnitude = ____________ meters, Direction = _______ degrees _________ of ___________

B + D:  Magnitude = ____________ meters, Direction = _______ degrees _________ of ___________

A - D:  Magnitude = ____________ meters, Direction = _______ degrees _________ of ___________



Part 4: Equation manipulation

Complete the following questions involving manipulating equations

Example: Solve for I𝑉 = 𝐼 * 𝑅 𝐼 =  𝑉
𝑅

1. Solve for x𝑈
𝑠

= 1
2 𝑘𝑥2

2. Solve for l𝑇
𝑝

= 2π 𝑙
𝑔

3. Solve for t𝑣
𝑓

=  𝑣
𝑖

+ 𝑎𝑡

4. Solve for k𝑇
𝑠

= 2π 𝑚
𝑘



Part 5: AP PHYS C only:  Differentiation and Integration – Power rule

In AP Physics C the major calculus rule you must learn quickly is the power rule for differentiation and

integration.

Power rule for differentiation
𝑑

𝑑𝑥 𝐴 * 𝑥𝑛( ) = 𝐴 * 𝑛 * 𝑥𝑛−1

Power rule for integration∫ 𝐴 * 𝑥𝑛𝑑𝑥 =  𝐴 * 1
𝑛+1 * 𝑥𝑛+1 +  𝐶,  𝑤ℎ𝑒𝑟𝑒 𝐶 𝑖𝑠 𝑎 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

NOTE:  A is a constant number (aka, a coefficient)

Complete the problems below.  If you can do these problems confidently you should be fine when class

starts.  Remember to use khan academy or reach out to me if you have any problems.

1. Use the power rule to find the derivative of f(x) = x3

2. Using the power rule, what is the derivative of 5x5?

3. Using the power rule, what is the derivative of ? (HINT:  treat it as 2 * x-3
)

2

𝑥3

4. What is the derivative of (HINT:  treat it as -1 * x0.5
)− 1 * 𝑥



5.  Using the power rule, what is the INTEGRAL of 3x2?

6.  What is the integral of x-2/3
?

7. What is the integral of 7? (Hint, treat it as 7*x0)

8. What is the integral of -2x-2
?



Part 6:  Checklist

Please us this checklist to keep track of which parts of the Summer Assignment you have completed.

This will also serve as a guide for what to bring for the first day of class.

o Completed the Trigonometry Review

o Completed Unit Conversion and Dimensional Analysis

o Completed Vector Addition & Subtraction

o Completed Equation Manipulation

o AP PHYS C ONLY:  Completed Differentiation and Integration - Power Rule

Be prepared for a potential quiz during the first week on any/all of these topics.


