AP2 Exam #3 Chapters 11 - 19 Free-Response Section
DIRECTIONS: Same as all FR Exams; choose any THREE of the following FIVE problems to turn in for grading. Each
problem counts the same (10 pts) regardless of the number of individual steps and/or questions involved.
SHOW ALL WORK AND MAKE REASONING CLEAR. NO CREDIT awarded for “miracles!”
The following information might come in handy.
1. Submitting Solutions: The exam is officially due at 12:45 PM ET FRIDAY 11/06/2015. I’ll be in my room with my hand
out so you can hand in. (See what I did there? I crack myself up…) GRADE IS A ZERO IF NOT ON TIME!
A. All forms of submission are considered late if it arrives physically or electronically after 12:45 PM ET FRIDAY
11/06/2015.
B. All electronic submissions must have a SUBJECT akin to “AP2 EXAM #3” or similar.
C. All electronic submissions must include your full name on each and every photo, scan, or other image.
D. All electronic submissions must utilize 100% certified recycled electrons! We only have a limited number of
them and they must be preserved at all costs.
2. HELP! Following is my X3 Helpline hours:
6:00 – 7:30 AM Wed – Fri, 11/04 – 11/06/2015
Email anytime…
I am also available any WHITE or GREY Block on my schedule.

AP2 Information & Equation List

1. (10 pts) Everyone knows my sign is negative. That is because I have a large amount of excessive negative charges and I
produce a large uniform electric field around me. I have a small plastic sphere suspended from a string that is taped to
my nose. The plastic sphere has a mass of 15-g and has a -60 x 10-6C charge. The string is made of non-conducting
insulated massless material and is 50 cm long. Because of the nature of my electric charge and the charge of the sphere,
the string hangs at an angle away from my nose once it reaches equilibrium. The electric force on the sphere has a
magnitude of 45 mN.
(A) On the smiley sphere below, draw and label the forces acting on the sphere.

(B) Calculate the electric field strength caused by me at the sphere position and clearly state its direction.

(C) Calculate the horizontal distance the sphere is away from my nose along a normal line to my nose.

(D) I sneeze and the string breaks. Calculate the acceleration of the sphere after the string breaks and describe
completely the path of the sphere till it strikes the ground.

2. (10 pts) There are two point charges on an x-y axis. Q1 has a magnitude of negative 0.0016 C and is located on the xaxis at (4,0). Q2 has magnitude positive 0.0009 C and is located on the y-axis at (0,3).
(A) Calculate the magnitude of the electric field at the origin of the x-y axis caused by Q1.

(B) Calculate the magnitude of the electric field at the origin of the x-y axis caused by Q2.

(C) On the axis below, draw and label the electric field vectors you found in parts (A) & (B) and determine the net electric
field strength at the origin.

(D) Another charge, Q3, of magnitude 0.0004 C, is brought from very far away and placed at the origin. Calculate the
magnitude and direction of the net force on Q3 caused by the other two charges.

3. (10 pts) We did an example just like this one in class. There are two charges. Q1 of magnitude 8 µC is located at the
zero mark of a number line. Q2, of unknown magnitude, is located 20 cm to the right. The net electric field is zero at a
point exactly 20 cm to the right of Q2.
(A) Calculate the magnitude and polarity of Q2.

(B) Calculate the net force acting on Q1.

(C) Determine the electrostatic potential energy of the entire set-up.

(D) Find the position between the two charges where the electric potential is zero.

4. (10 pts) There is a water pump in my neighborhood that a guy runs with an old gasoline engine from a 1965 Mustang.
The engine uses 0.0005 kg of fuel each and every second. When gasoline burns, it releases thermal energy at a rate of
4.75 x 107 J/kg.
(A) Calculate how much thermal energy is available in 30 seconds.

The efficiency of this Mustang engine is only 18%.
(B) How much work does the engine do in one minute?

(C) How much thermal energy is wasted each minute?

5. (10 pts)
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There are two very small charged objects, each with charge +q, located equidistant on the y-axis above; one above the origin and one
below. Another charge of identical magnitude is brought in from an infinite distance along the x-axis. This 3rd charge can be moved
anywhere along that x-axis. All solutions are to be in terms of the variables provided and any universal physical constants.
(A) Derive an expression for the electric potential energy, U, of the movable 3rd charge as a function of its position on the x-axis.

(B)

Calculate the force acting on the movable charge when it is located at the position x = d.

(C)

Determine the work done by the electric field as the charge moves from infinity to the origin.

