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AP Physics 1 Summer Assignment 

2019-2020 School Year 

Dr. Knauth 

dknauth@bcps.org 

Woodlawn High School 

Room M107 
  

Purpose:  

During the summer months before the beginning of the fall semester, all students who plan to 

take AP Physics 1, must complete the following assignment to prepare them for the topics they 

will study during the course. Through the completion of this assignment, students will review 

previously learned mathematical concepts, units of measure, and reasoning strategies, which 

form the foundation of this course.   

 

Assignment:  

 1. Download, print, and complete the assignment packet for AP Physics 1, from the Woodlawn 

High School website under AP course summer work.    Please take this assignment seriously, as 

this assignment and the subsequent quiz, will represent the initial assessments for this course.  

Note: SHOW ALL WORK to receive full credit.   Do not wait until the last minute to start this 

assignment. 

2. Your completed summer assignment will be turned in on the first day of class.  If necessary, 

show your work on separate paper.           

3. A quiz on this material will be given during the first week or two of class.    

4. If you have questions about this assignment, email me at dknauth@bcps.org.  I check my 

email periodically over the summer and will get back to you as soon as possible.  

 

 

 

 

 

 

 

 

mailto:dknauth@bcps.org


NAME ___________________________________________         AP Physics I SUMMER 2019  

         Show all your work! 

1. Express each of the following numbers in scientific notation and state the number of 

significant digits.  

a) 253,876.3   __________________    ____ 

b) 0.0000341    _________________    ____ 

c) 4,236,840   __________________    ____ 

d) 0.00000501   ________________    ____ 

  

2. Express each of the following numbers in standard notation and state the number of significant 

digits.  

a) 9.2 x 106 s   __________________    ____ 

b)  2.350 x 10-6 m    ______________   ____  

c) 3.892 x 10-4 g    ______________    ____   

d)   7.6 x 105 N   ________________    ____  

  

3. Convert the following metric measurements:  

a) 27.5 mg = ____________ g   

b) 8 mm = ____________ cm   

c) 0.025 km = ____________ cm  

d) 160 cm = ____________ mm   

e) 26,000 cm = ____________ km   

f) 5 L = ____________ mL  

g) 109 g = ____________ kg   

h) 14 km = ____________ m   

i) 56,500 mm = ____________ nm  

j) 9000 mm =  _____________µm

 

4. Answer the questions that refer to the following triangles.  

 

a) For triangle I, find the sine of angle A, the cosine of Angle A and the tangent of Angle A.  

 Sin (A) = _________   Cos (A) = _________   Tan (A) = _________ 

b) What is the measure of Angle A? 

 

 

c) Find side c for triangle II.  

 

 

d) For triangle III, find side b and the hypotenuse WITHOUT using Pythagorean theorem. 



NAME ___________________________________________         AP Physics I SUMMER 2019  

         Show all your work! 

5. Work each problem in the space provided, express your final answers in simplest terms, and 

circle your final result.   

a) Rearrange to solve for vo: r =
1

2
a𝑡2 + vo𝑡 + r0 

 

 

b) Rearrange to solve for b: 𝑎2 + 𝑏2 = 𝑐2 

 

 

  

c) Rearrange to solve for a:  x = xo + vt + ½ at2     

 

 

 

d) Solve for x:  3x2 – 12y2 + 15 = 27y2 – 12y + 15   

  

 

e) Find the volume (V) of a sample if its density (D) is 4.5 g/cm3 and its mass (m) is 36.0 g.  The 

density formula is given by: 𝐷 =
𝑀

𝑉
.  Carry along the units in your calculation to obtain the 

proper units in your answer.  

  

   

6. Sketch a graph that represents each of the following relationships:   

 a) An inverse relationship:  

 

 b) A direct or linear relationship 

   

 c) A quadratic relationship 

 

d) An inverse square relationship 
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Solve the following problems, expressing the answer in the proper number of sig figs.  

7. Express the sum of 20.6 mm, 49.5 cm and 5.03 m in meters. 

 

 

8. If 22.5 L of gasoline is drawn from a tank originally containing 65 L of gasoline, what volume 

of gasoline remains in the tank? 

 

 

9. What is the area of the bottom of a tank 30.0 cm long and 15.0 cm wide? 

 

 

10. If the tank in Problem 8 has a volume of 2.25 x 104 cm3, what is its height? 

 

 

11. How many centimeters are there in 35.0 inches (Note: There are 2.54 cm per inch)? 

 

 

12. What is the distance, in kilometers, of a 2.5-mile cross-country course? 

 

 

13. Convert each of the following measurements into meters.  

 

a. 42.3 cm  

 

 

b.  0.023 mm 

 

 

c. 6.2 pm  

 

 

d.  214 µm 

 

 

e. 21 km  

 

 

f.  570 nm 
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14. Rank the following mass measurements from smallest to largest: (hint: convert to the same 

units first) 

11.6 mg,  1021 µg,  0.0000006 kg,  0.31 mg 

 

 

15. State the number of sig figs in the following measurements. 

 a. 248 m _____     b.  0.00003 m _____ c.  64.01 m _____ d.  80.001 m _____ 

 

 

16. State the number of sig figs in the following measurements.  

a. 2.40 x 106 kg _____ b.  6 x 106 kg _____ c.  4.07 x 1016 m ______ 

 

 

17. Convert each of the English quantities to metric equivalents: (1 in = 2.54 cm, 100 cm = 1 m, 

12 in =1 ft, 10 mm = 1 cm) 

 

a. 353 ft to m        b. 2.0 in to mm 

 

18. Add or subtract as indicated and state the answer with the correct number of significant 

figures.  

a. 16.2 m + 5.008 m + 13.48 m 

b. 5.006 m + 12.00000077 m + 8.0084 m 

c. 78.05 cm2 – 32.046 cm2 

 

19. Multiply or divide as indicated watching sig figs.   (Remember to keep units as appropriate.) 

a. (6.2 x 1018 m)(4.7 x 10–10 m)  

 

b. 
(5.6 𝑥 10–7 𝑚)

(2.8 𝑥 10−12 𝑠)
 

 

c. 
6.5 𝑥 105 𝑘𝑔

3.4 x 103 m3
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Dimensional Analysis:  The following are dimensions of various physical parameters that will be 

discussed later on in the course. Here [L], [T], and [M] denote, respectively, dimensions of 

length, time, and mass.  Examples include the following: 

Physical Quantity Dimension 

 

Distance (x) [L] 

 

Mass (m) [M] 

 

Time (t) [T] 

 

Speed (v) [L]/[T] 

 

 Acceleration (a) [L]/[T]2 

 

Force (F) [M][L]/[T]2 

 

 

Energy (E) [M][L]2/[T]2 

 

   

Which of the following equations are dimensionally correct? 

1. vf = vit + a 

 

2. vf = (vi + v2)/2 

 

3. x = vt2 + (1/2)at 

 

4. vf
2 = vi

2 + 2a(x – xo) 

 

5. (x - xo) = (1/2)vt2 + at 

 

6. F = ma 

 

7. x = (1/2)at2 

 

8. E = (1/2)mv 

9. A spring is hanging down from the ceiling and an object of mass m is attached to the free end. 

The object oscillates up and down, and the time T required for one complete up-and-down 

oscillation is given by the equation T = 2π√
𝑚

𝑘
, where k is known as the spring constant. What 

must be the dimension of k for this equation to be dimensionally correct? 
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Unit conversion: 

1. The largest diamond ever found had a size of 3106 carats. One carat is equivalent to a 

mass of 0.200 g. Use the fact that 1 kg (1000 g) has a weight of 2.205 lb.  

Determine the weight of this diamond in pounds. 

 

 

 

 

 

 

2. Vesna Vulovic survived the longest fall on record without a parachute when her plane 

exploded and she fell 6 miles, 551 yards. What is this distance in meters? 

 

 

 

 

3. Bicyclists in the Tour de France reach speeds of 34.0 miles per hour (mi/h) on flat 

sections of the road. What is this speed in (a) kilometers per hour (km/h) and (b) meters 

per second (m/s)? 

 

 

 

 

 

4. Azelastine hydrochloride is an antihistamine nasal spray. A standard size container holds 

one fluid ounce (oz) of the liquid. You are searching for this medication in a European 

drugstore and are asked how many milliliters (mL) there are in one fluid ounce. Using the 

following conversion factors, determine the number of milliliters in a volume of one fluid 

ounce: 1 gallon (gal) = 128 oz, 3.785 x 10–3 cubic meters (m3) = 1 gal, and  

1 mL = 10–6 m3. 

 

 

 

 

 

5. The mass of the parasitic wasp Caraphractus cintus can be as small as 5 x 10–6 kg. What 

is this mass in (a) grams (g), (b) milligrams (mg), and (c) micrograms (µg)? 
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6. You are driving into St. Louis, Missouri, and in the distance you see the famous 

Gateway-to-the-West arch. This monument rises to a height of 192 m. You estimate your 

line of sight with the top of the arch to be 2.0° above the horizontal. Approximately how 

far (in kilometers) are you from the base of the arch? 

 

 

 

 

7. The gondola ski lift at Keystone, Colorado, is 2830 m long. On average, the ski lift rises 

14.6° above the horizontal. How high is the top of the ski lift relative to the base? 

 

 

 

 

 

8. A highway is to be built between two towns, one of which lies 35.0 km south and 72.0 

km west of the other. What is the shortest length of highway that can be built between the 

two towns, and at what angle would this highway be directed with respect to due west? 

 

 

 

 

9. The drawing shows a person looking at a building on top of which an antenna is 

mounted. The horizontal distance between the person’s eyes and the building is 85.0 m. 

In figure a, the person is looking at the base of the antenna, and his line of sight makes an 

angle of 35.0° with the horizontal.  In figure b, the person is looking at the top of the 

antenna, and his line of sight makes an angle of 38.0° with the horizontal.  

How tall is the antenna? 
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10. The two hot-air balloons in the drawing are 48.2 and 61.0 m above the ground. A person in 

the left balloon observes that the right balloon is 13.3° above the horizontal. What is the 

horizontal distance x between the two balloons? 

 

 

 

 

11. The drawing shows sodium and chloride ions positioned at the corners of a cube that is part 

of the crystal structure of sodium chloride (common table salt). The edge of the cube is 0.281 nm 

in length. Find the distance (in nanometers) between the sodium ion located at one corner of the 

cube and the chloride ion located on the diagonal at the opposite corner.  (Remember 1 

nanometer = 1 x10-9 m 

 

 

 

  

 

 

 

12. What is the value of the angle θ in the drawing that accompanies problem 11? 
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Vector Addition and Subtraction  

13. (a) Two workers are trying to move a heavy crate. One pushes on the crate with a force , 

which has a magnitude of 445 newtons and is directed due west. The other pushes with a force , 

which has a magnitude of 325 newtons and is directed due north. What are the magnitude and 

direction of the resultant force  applied to the crate? (b) Suppose that the second worker applies a 

force  instead of . What then are the magnitude and direction of the resultant force  applied to the 

crate? In both cases express the direction relative to due west. 

 

 

 

 

14. Consider the following four force vectors: 

 

Which two vectors add together to give a resultant with the smallest magnitude, and which two 

vectors add to give a resultant with the largest magnitude? In each case specify the magnitude 

and direction of the resultant 

 

 

 

 

15. A circus performer begins his act by walking out along a nearly horizontal high wire. He 

slips and falls to the safety net, 25.0 ft below. The magnitude of his displacement from the 

beginning of the walk to the net is 26.7 ft. (a) How far out along the high wire did he walk? (b) 

Find the angle that his displacement vector makes below the horizontal. 
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16. The drawing shows a triple jump on a checkerboard, starting at the center of square A and 

ending on the center of square B. Each side of a square measures 4.0 cm. What is the magnitude 

of the displacement of the colored checker during the triple jump? 

 

 

 

 

17. One displacement vector A has a magnitude of 2.43 km and points due north. A second 

displacement vector B has a magnitude of 7.74 km and also points due north. (a) Find the 

magnitude and direction of A – B. (b) Find the magnitude and direction of B – A. 

 

 

 

18. Two bicyclists, starting at the same place, are riding toward the same campground by two 

different routes. One cyclist rides 1080 m due east and then turns due north and travels another 

1430 m before reaching the campground. The second cyclist starts out by heading due north for 

1950 m and then turns and heads directly toward the campground. (a) At the turning point, how 

far is the second cyclist from the campground? (b) What direction (measured relative to due east) 

must the second cyclist head during the last part of the trip? 

 

 

Vector Components  

19. Vector A points along the + y axis and has a magnitude of 100.0 units. Vector B points at an 

angle of 60.0° above the + x axis and has a magnitude of 200.0 units. Vector C points along the 

+ x axis and has a magnitude of 150.0 units. Which vector has (a) the largest x component and 

(b) the largest y component. 
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20. Your friend has slipped and fallen. To help her up, you pull with a force, as the drawing 

shows. The vertical component of this force is 130 newtons, and the horizontal component is 150 

newtons. Find (a) the magnitude of and (b) the angle. 

 

 

 

 

21. An ocean liner leaves New York City and travels 18.0° north of east for 155 km. How far 

east and how far north has it gone? In other words, what are the magnitudes of the components 

of the ship’s displacement vector in the directions (a) due east and (b) due north? 

 

 

 

 

 

22. Soccer player #1 is 8.6 m from the goal (see the drawing). If she kicks the ball directly into 

the net, the ball has a displacement labeled A. If, on the other hand, she first kicks it to player #2, 

who then kicks it into the net, the ball undergoes two successive displacements, Ay and Ax. What 

are the magnitudes and directions of  Ax and Ay 
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23. Two forces are applied to a tree stump to pull it out of the ground. Force has a magnitude of 

2240 newtons and points 34.0° south of east, while force has a magnitude of 3160 newtons and 

points due south. Using the component method, find the magnitude and direction of the resultant 

force that is applied to the stump. Specify the direction with respect to due east. 

 

 

 

24. A golfer, putting on a green, requires three strokes to “hole the ball.” During the first putt, the 

ball rolls 5.0 m due east. For the second putt, the ball travels 2.1 m at an angle of 20.0° north of 

east. The third putt is 0.50 m due north. What displacement (magnitude and direction relative to 

due east) would have been needed to “hole the ball” on the very first putt? 

 

 

 

 

 

25. The magnitudes of the four displacement vectors shown in the drawing are A = 16.0 m,  

B = 11.0 m, C= 12.0 m, and D = 26.0 m.  Determine the magnitude and directional angle for the 

resultant that occurs when these vectors are added together. 

 

 

 


