
AP Physics 2

Summer Assignment

Welcome to AP Physics 2! AP Physics 2 is an exciting, yet challenging course. Whereas AP
Physics 1 focused strictly on Mechanics (for both rigid bodies and fluids), AP Physics 2 deals
with amore diverse set of topics (most of which only reached scientific maturity in the 19th or
early 20th century). Nevertheless, succeeding in AP Physics 2 requires a working knowledge
of Mechanics.

In order to best prepare for the upcoming school year, this assignment is designed to help
you review the most relevant concepts and equations from Mechanics, and orient you with
regard to what topics the AP Physics 2 course will cover and how the AP exam will assess
your comprehension of those topics.

To hold youaccountable for completing this assignment, there will be an assessment duringthere will be an assessment duringthere will be an assessment duringthere will be an assessment duringthere will be an assessment duringthere will be an assessment duringthere will be an assessment duringthere will be an assessment duringthere will be an assessment duringthere will be an assessment duringthere will be an assessment duringthere will be an assessment duringthere will be an assessment duringthere will be an assessment duringthere will be an assessment duringthere will be an assessment duringthere will be an assessment during
the first week of classthe first week of classthe first week of classthe first week of classthe first week of classthe first week of classthe first week of classthe first week of classthe first week of classthe first week of classthe first week of classthe first week of classthe first week of classthe first week of classthe first week of classthe first week of classthe first week of class which will indicate whether or not you have completed this summer
assignment. All AP courses, and especially AP Physics 2, demand dedication and a strong
work ethic. This summer assignment will also give you a sense of the commitment that is
required.

I hope you have a great summer and I look forward to learning together next year!

Sincerely,
Mr. Witztum
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Review of Physics 1

1. A map suggests that Atlanta is 730 miles in a direction 5.00° north of east from Dallas.
The same map shows that Chicago is 560 miles in a direction 21.0° west of north from
Atlanta. Figure 1 shows the location of these three cities.

Figure 1: Map of Atlanta, Chicago and Dallas

Modeling the Earth as flat, use this information to find the displacement from Dallas to
Chicago. Do this two ways: a) by resolving each vector into its components; b) by using
the law of cosines.
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2. The Major League Baseball record for fastest pitch is held by Aroldis Chapman, who
threw a 105.8 mph pitch on Sep. 24 2010. If the pitch was thrown perfectly horizontally
with this velocity, and we ignore the e�ects of ball spin, how far did the ball fall vertically
by the time it reached home plate, 60.5 ft away?

Figure 2: A basketball player taking a shot

3. Determine the speed at which the basketball at Amust be thrown at the angle of 30◦ so
that it makes it to the basket at B, as shown in Figure 2.
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4. Two electrically charged pith balls, each having a mass of 0.2 g, are suspended from
light threads of equal length, as shown in Figure 3. Determine the resultant horizontal
force of repulsion, F , acting on each ball if the measured distance between them is r =

200 mm.

Figure 3: Two electrically charged pith balls

5. A crate of weight Fg is pushed by a force
−→

P on a horizontal floor, as shown in Figure 4.

The coe�cient of static friction is µs, and
−→

P is directed at angle θ below the horizontal.

Figure 4: Crate on rough surface
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(a) Show that the minimum value of P that will move the crate is given by:

P =
µsFg sec θ

1− µs tan θ

(b) Find the condition on θ in terms of µs for which motion of the crate is impossible for
any value of P .
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Figure 5: Speed of sports car over time

6. The speed of a 3500-lb sports car is plotted over a 30-s time period in Figure 5. Plot the
variation of the traction force F needed to cause the motion.
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7. A 2.00 · 10
2-g particle is released from rest at point A on the inside of a smooth hemi-

spherical bowl of radius R = 30.0 cm, as shown in Figure 6.

Figure 6: Particle inside a smooth hemispherical bowl

Calculate (a) its gravitational potential energy at A relative to B, (b) its kinetic energy at
B, (c) its speed at B, (d) its potential energy at C relative to B, and (e) its kinetic energy
at C .
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Figure 7: A mass resting on a smooth plane

8. The block shown in Figure 7 has a mass of 5 kg and rests on the smooth plane. Deter-
mine the unstretched length of the spring.
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9. The 5-lb ball, attached to the cord as shown in Figure 8, is struck by the boy. Determine
the smallest speed he must impart to the ball so that it will swing around in a vertical
circle, without causing the cord to become slack.

Figure 8: A boy strikes a 5-lb ball
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10. Determine the equation of motion of the 3-kg block displayed in Figure 9 when it is
displaced slightly and released. The surface is smooth and the springs are originally
unstretched.

Figure 9: A block connected to two springs
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11. The 15-lb block, shown in Figure 10, is suspended from two springs having di�erent sti�-
nesses and arranged (a) parallel to each other, and (b) in series. If the natural periods
of oscillation of the parallel system and series system are observed to be 0.5s and 1.5s
respectively, determine the spring sti�nesses k1 and k2.

Figure 10: Springs connected in (a) parallel and (b) series
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Figure 11: A thin hoop supported by a knife-edge

12. The thin hoop of mass m is supported by a knife-edge, as displayed in Figure 11. Deter-
mine the natural period of vibration for small amplitudes of swing.
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The AP Physics 2 Syllabus

For this section, you will need to access the AP Physics 2 Course and ExamDescription (CED).
This is the o�cial document produced by College Board that declares what students need
to know for AP Physics 2 and how they will be assessed. Take some time to peruse through
the CED and then answer the following questions.

1. Fill in the table below with the names of the units of study for AP Physics 2.

Unit 9

Unit 10

Unit 11

Unit 12

Unit 13

Unit 14

Unit 15

2. Beginning on page 15 of the CED, you will find a breakdown of the contents of each unit.
In the table below, write down one topic from each unit (e.g. The Ideal Gas Law for Unit
9).

Unit 9

Unit 10

Unit 11

Unit 12

Unit 13

Unit 14

Unit 15
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3. Beginning on page 189 is the exam information. Write down here the order of the four
Free-Response Questions.

4. On page 194 are the task verbs used in the FRQs. What is the di�erence between:

(a) "indicate" and "justify"?

(b) "plot" and "sketch"?

(c) "calculate" and "derive"?
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5. On page 228, you will find the Table of Information, essentially the equation sheet, that
will be provided to you during the AP exam. Write down:

(a) the symbol, value and unit for the Coulomb constant.

(b) the symbol, value and unit for vacuum permeability.

(c) an equation that contains capacitance.

(d) an equation that contains the index of refraction.
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