AP Physics C Summer Assignment
Mrs. C. Krishnasamy - Room 107
Website: mrskphysics.weebly.com
Email: charulatha_krishnasamy@gwinnett.k12.ga.us

Name: _________________________
Due Date: First day of school
Summer Assignment Quiz – TBA

Introduction: The purpose of AP physics C is to provide students with the equivalent of a calculus-based college course in
physics. This is a demanding course that requires a level of abstract thinking and facility with problem-solving that goes beyond
the experience of most students prior to taking the course. Students in calculus class concurrently will need to master some
calculus skills before you get to them in math class. I will do my best to help you in this regard. You will at times be confused
and stressed by the content of the course and your head will be swimming with dozens of formulas that each has at its core
some basic physics principle. Note that you will receive two to four review packets in the last six weeks of school before AP
tests that will be graded for accuracy. If you sign up for my course, you are signing up for homework during and after Spring
break when some of your friends are going shopping for their latest summer fashions. However, the reward is typically a
number of 4’s and 5’s in AP physics, with a few 3’s and the occasional 2 (by students who give up trying at some point.)
While, I have heard good things about you and have few doubts regarding your ability and motivation, I want to make sure that
you are comfortable with some math that I will take as given. Please spend a little time doing some math during summer. Even
though there isn’t much here, give it your attention, as I will expect that you will come into class with an understanding of
these things. I want you to focus on three things: Vectors, Calculus derivatives, and graphing. If you are taking AP C as a first
year course not after AP 1 you should try the summer assignment for AP Physics 1 as well. This would help you achieve a level
playing ground with your classmates that already did the AP 1.

Vector Notation
As you know from last year, the concept of a vector, a quantity with both a
magnitude and a direction, is a very important idea in physics. Previously,
when we wanted to describe a vector, we would state its magnitude and
give its direction relative to some reference line, or we would draw a
picture.
For example, the displacement vector A pictured at left could also be stated
as a displacement of 2.0 km, 30.00 north of west. (Note that in physics class,
any label that represents a vector will either have an arrow on top of it, or it
will be printed in bold font; the unbolded version of the label will represent
the magnitude of the corresponding vector. For example, A refers to the
vector in the diagram, while A= 2.0 km.
We can also describe vectors in terms of their components. For example,
the vector A in the diagram to the right has the components AX=Acosθ and
AY = Asinθ. As we saw last year, writing a vector in terms of its components
was useful. To add two vectors together, we just had to add the xcomponents together and the y-components together to get the overall x
and y components. The only problem with writing vectors as components is
that it is cumbersome to write out “A is the vector whose x component is 3
and whose y component is 4.”
To get around this problem, we use unit vectors. A unit vector is a vector
whose length is 1 and which points in the x, y, or z direction.

The unit vector that points in the x direction is

; the unit vector in

the y direction is and the unit vector in the z direction is . So,
instead of saying A is a vector whose components are 4 in the x
direction, 3 in the y direction, and 2 in the z direction, we can simply
say A = 4i + 3j +2 k
The general form of any vector is

Vector Operations
Vector operations are often simplified using component notation. The following table summarizes the vector
operations that we learned last year, including their component form.

In addition to the above operations, we will also use two different ways of multiplying two vectors. The first method
is called the scalar product. The name comes from the fact that the result of this multiplication is not a vector but
simply a scalar. The scalar product is also called the dot product, because we use a dot for the multiplication symbol
instead of an X.
The scalar product is defined as follows. If A and B are vectors, and the angle between the vectors is θ, then the
scalar product of A and B is:

One application of the dot product we have already done is the formula for Work. If a force F causes a
displacement d, then the work done by the force is given by

The bad news is, sometimes it’s hard to figure out what the angle between the two vectors is. The good news is, if
we use component notation, then we don’t even have to know the angle to calculate the dot product. That’s
because

I know it seems hard to believe that multiplying components and adding them is the same thing as multiplying by a
cosine, but it works. So, if the applied force is

And the displacement is

Then the work done is

EXERCISE: In the following items, let
and
Find the indicated quantity. Express all vector results as components using the unit vectors.

Calculus Notes is below the exercise problems
Find dx/dt the first derivative for the following
1) X = 6t+5

2) X = 6t2+4t+2

5) X = 6t3/2 + 5t

6) x = 10

3) X = 6t4+5t3+ 2t2+8t+4

Find the second derivative for the following:
1) x = 6t2+4t +2

2) x= t + 5t2

3) X = 6t4+5t3+2t2+8t+4

4) x = 12t2+5

4) x = 12t-1 + 5t-2

GRAPHING
The AP Physics exam has placed an increased emphasis on lab experience since the late 1990’s. Questions appear on
the exam based on lab experience like determining spring constant or making sense of motion graphs. Occasionally
students are asked to create or devise an experiment that uses a given set of equipment. You should follow the lab
format that will be given to you at the beginning of the semester throughout to become good at reading and making
graphs.

GRAPHING and the TI Calculator
In this section rather than graphing by hand and drawing best fit lines to determine slope, you will use your
graphing calculator to enter data, to create a graph of the data and to use linear regression function to determine
slope. The data Matrix app of TI 89 can be used to do this part if you already own and know how to use the TI89.
Here is one TI 89 calculator program: http://www.calculatorti.com/ti-emulators/tiemu.php/

To analyze the data you will break it up into sections for simplicity.
1. Divide distance by time to obtain instantaneous speed.
2. Enter data from t=0 to t= 4.0 s
I.
II.
III.
IV.

Determine the slope of the segment
slope = ____________
Average speed from data =_____________
What does this mean ?

3. Enter data from t=4 to t= 7.0 s
I.
II.
III.
IV.

Determine the slope of the segment
slope = ____________
Average speed from data =_____________
What does this mean ?

4. Enter data from t=7 to t= 11.0 s
I.
II.
III.
IV.

Determine the slope of the segment
slope = ____________
Average speed from data =_____________
What does this mean ?

5. Enter data from t=11 to t= 15.0 s
I.
II.
III.
IV.

Determine the slope of the segment
slope = ____________
Average speed from data =_____________
What does this mean ?

6. what is the average speed for the entire trip?

