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AP Physics 1
Summer Assignment 

Name: ______________________

Instructions

· Read Ch. 1 from OpenStax, College Physics, 2nd Ed. (this is a free online textbook – we will NOT use this in class).
· Complete all the questions and exercises in the packet. Please follow all instructions given.
· All answers must be handwritten. Typed or electronic submissions will receive no credit.
· Please feel free to use extra sheets of paper if you need!
· Each question is worth 1 point to the Skill Development grade. I will award each question either full credit, half credit, or no credit.



Conceptual Questions 

All questions should be answered in 1-4 sentences. You only need the information in the textbook to answer the questions – no outside sources should be used.

Ch. 1.1: Physics: An Introduction

1. Models are particularly useful in relativity and quantum mechanics, where conditions are outside those normally encountered by humans. What is a model?








2. How does a model differ from a theory?










3. If two different theories describe experimental observations equally well, can one be said to be more valid than the other (assuming both use accepted rules of logic)?










4. What determines the validity of a theory?










5. Certain criteria must be satisfied if a measurement or observation is to be believed. Will the criteria necessarily be as strict for an expected result as for an unexpected result?






6. Can the validity of a model be limited, or must it be universally valid? How does this compare to the required validity of a theory or a law?






7. Classical physics is a good approximation to modern physics under certain circumstances. What are they?








9. Can classical physics be used to accurately describe a satellite moving at a speed of 7500 m/s? Explain why or why not.








Ch. 1.3: Accuracy, Precision, and Significant Figures 

11. What is the relationship between the accuracy and uncertainty of a measurement?










Problems and Exercises 

Readers are provided with answers for the odd numbered problems in the back of the textbook. Working through them may help you understand how to approach the even-numbered problems below. 

Show all major steps for full credit. “Answers” without any work shown will receive no credit.


Ch. 1.2: Physical Quantities and Units

For this section, use the conversion factor method ONLY (Example 1.1, pp 19-22) to make any calculations you need. If you don’t use this method, you will receive no credit.

You can ONLY use the conversion factors below, as well as any prefixes (e.g. 1 mm = 10-3  m or 1 kg = 103 g)

1 m = 3.28 ft		1 min = 60 s			
1 m = 39.37 in		1 h = 60 min
1 mi = 1.609 km	

2. A car is traveling at a speed of 33 m/s. 
(a) What is its speed in km/h?






(b) Is it exceeding the 90 km/h speed limit? Explain why or why not






4. American football is played on a 100-yd-long field, excluding the end zones. How long is the field in meters? (You may use 1 yd = 3 ft if you choose)







5. 
6. What is the height in meters of a person who is 6 ft 1.0 in. tall? (You may use 1 ft = 12 in if you choose)








7. 
8. The speed of sound is measured to be 342 m/s on a certain day. What is this in km/h?








10. Refer to Table 1.3 to determine the average distance between the Earth and the Sun. You can assume the Earth’s orbit around the Sun is circular.

(a) Calculate the average speed of the Earth in its orbit in km/s.







(b) Calculate the average speed of the orbit of the Earth in mi/h. (Note: this is different from what the textbook asks!)






Ch. 1.3: Accuracy, Precision, and Significant Figures

Please use proper units and the correct number of significant figures (see pp. 26-27) in your answers.

12. A good-quality measuring tape can be off by 0.50 cm over a distance of 20 m. What is its percent uncertainty?




14. An infant's pulse rate is measured to be 130 ± 5 beats/min. What is the percent uncertainty in this measurement?







20. A person’s blood pressure is measured to be  120 ± 2 mm Hg (read: “millimeters of mercury”)

(a) What is its percent uncertainty?





(b) Assuming the same percent uncertainty, what is the uncertainty in a blood pressure measurement of 80 mm Hg?





22. What is the area of a circle 3.102 cm in diameter?





24. A marathon runner completes a 42.188 km course in 2 h, 30 min, and 12 s. There is an uncertainty in 25 m in the distance travelled and an uncertainty of 1 s in elapsed time.

(a) Calculate the percent uncertainty in the distance.





(b) Calculate the percent uncertainty in the elapsed time.





(c) What is the average speed in m/s?






(d) What is the uncertainty in the average speed? (Use the method of adding percents as in pp. 25-26)







28. A car engine moves a piston with a circular cross section of 7.500 ± 0.002 cm in diameter a distance of 3.250 ± 0.001 cm to compress the gas in the cylinder.

(a) By what amount is the gas decreased in volume in cm3 (read: “cubic centimeters”)







(b) Find the uncertainty in this volume. (Use the method of adding percents as in pp. 25-26)









Ch. 1.4: Approximation 

All answers must be in 1-2 significant figures.

30. A generation is about one-third of a lifetime. Approximately how many generations have passed since the year 0 AD?







32. Calculate the approximate number of atoms in a bacterium. Assume that the average mass of an atom in the bacterium is ten times the mass of a hydrogen atom. 

(Hint: The mass of a hydrogen atom is on the order of 10−27 kg and the mass of a bacterium is on the order of 10−15 kg)








34. The Earth’s radius is about 6380 km. You will need to look up some data for this one!

(a) What fraction of Earth's diameter is the greatest ocean depth? You can express this as a decimal or percentage.









(b) What fraction of Earth's diameter is the greatest mountain height? You can express this as a decimal or percentage. 










(c) Given these results, if we are considering distances on a planetary scale, does it matter much if we are on top of a tall building or at the ground floor of a tall building? Explain why or why not.
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