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To be uploaded to Canvas by 11:59 PM Friday August 19th , 2022

Instructions – for full credit:

• Show all work

• Box your final answers

• Make sure to include units in
your answer, where appropriate

• Upload as a single PDF to the
“Summer Assignment”
assignment when finished (no
later than August 19th)

• If you are having trouble
accessing Canvas, email me the
PDF by the deadline. Then,
upload it to Canvas as soon as
you are able to access it.

Name:

What Descartes did was a good step. You have added much several ways, and especially

in taking the colours of thin plates into philosophical consideration. If I have seen further it

is by standing on the shoulders of Giants.

-Sir Isaac Newton, February 5, 1676 (in a letter to Robert Hooke)



AP Physics I Summer Assignment

NOTE: Please make sure you read the introduction and

notes/tutorial before starting this assignment! There is

another link on the summer assignments webpage for this

document.

Please check your DJO email regularly in case there are

any announcements about the assignment or about the AP

Physics bootcamp.
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AP Physics I Summer Assignment

Summer Assignment Part 1: Problems (Trigonometry)

Work through the following problems and box your final answers. These will be a part of your Quarter
1 grade. Show all work for full credit.

Section 1: Trigonometric Functions

1. Determine all of the unknown lengths for the following three triangles.
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2. Determine all side lengths of the triangle on the right in terms of s:1

3. The sides of a ravine form a 90� angle at the bot-
tom of the ravine, where they meet. A tree that
is 30 meters tall falls so that the angle formed
by the ravine’s slope and the tree trunk is 65�.
How far is the base of the tree from the bottom
of the ravine (distance d)?

1“In terms of s” or “as a function of s” means that your answer should contain s in it. For example, side length AC = 0.2s
(this is not the correct answer, but it is in terms of s).

3



AP Physics I Summer Assignment

4. One reason that trigonometry is so important in classical mechanics is that it allows us to represent
all forces as combinations of horizontal forces and vertical forces. Consider a block resting on a
surface, with a force F = 10 Newtons applied at an angle ✓ = 34� from the horizontal (shown below
on the left).

Using trigonometry, find the combination of forces Fx and Fy that, when applied to the block, will
be equivalent to the original system.

Hint: Just draw a right triangle with the three forces (F , Fx, and Fy) represented by the lengths
of the sides, and go about solving for the unknown side lengths the same way you did in the first
problem (SOHCAHTOA). Do not add together what you find for Fx and Fy – simply state each
one. We call these values the components of the force F .
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Section 2: Inverse Trigonometric Functions

5. An airplane at Reagan National Airport takes o↵, with ✓ representing the flight path angle. If the
airplane passes over the bank of the Potomac River 1800 feet away from where takeo↵ occured and,
according to federal regulation, must be 1000 feet in the air by the time it reaches the river, what
is the angle of takeo↵ required? Give your answer rounded to the nearest thousandth.

6. A 14 foot ladder is used to scale a 13 foot wall. At what angle of elevation must the ladder be
situated in order to reach the top of the wall?
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Summer Assignment Part 2: Problems (Algebra)

Work through the following problems and box your final answers. These will be a part of your Quarter
1 grade. Show all work for full credit.

Section 3: Quadratic Equations

1. Solve the following quadratic equations.

(a) 3x2 � 14x+ 8 = 0

(b) 4x2 � 1 = 0

(c) 4x2 + 28x = �49
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2. The height of a projectile (in meters) thrown vertically is given as a function of time (in seconds)
by the equation

h(t) = 4.00 + 3.50t� 4.91t2.

Determine the time t at which the height h = 2.00 meters from the ground. Notice that you will
get two possible values for t. Which one do you think is the correct answer? Why?

WARNING! In order to apply the quadratic formula, the right-hand side of the quadratic equa-
tion being solved must be zero (e.g. 2x2 + 3x� 10 = 0).
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Section 4: Rational Expressions

3. Combine the following rational expressions and express your answer as a single simplified fraction.

(a)
2

a
+

3

a� 5

(b)
2

x2 � 36
� 1

x2 + 6x

(c)
1

6x
+

2

3x
� 3

4x
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Section 5: Systems of Equations

4. Solve the following systems of equations. Check your answer by plugging your final results back
into the equations.

(a) 5x+ y = 13
3x = 15� 3y

(b) 2x+ 4y = 36
10y � 5x = 0

(c) 2x� 4y = 12
3x = 21 + 6y

(d) 10x+ 7y = 49
10y � x = 70
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5. Suppose that a mechanics problem is solved and results in the system of equations

N �mg cos' = 0

mgR sin'+ µN = IG↵

In the problem, suppose that the quantities µ, m, g, R, ', and IG are all known, and quantities N
and ↵ are unknown. Solve for ↵ in terms of only the known quantities.
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Summer Assignment Part 3: Problems (Science Prerequisites)

Work through the following problems and box your final answers. These will be a part of your Quarter
1 grade. Show all work for full credit.

Section 6: Density

1. What is the space taken up by 40 grams of gold (⇢ = 19.32 g/cm3)?

2. A sphere made from a material with density ⇢ has a mass m. Determine its radius R as a function
of density and mass.

3. Atlas stones are basically heavy concrete spheres frequently used in strongman competitions. What
is the radius (in inches) needed for an atlas stone that is to weigh 310 lbs? The density of concrete
is ⇢ = 145 pounds per cubic foot. Hint: Use your answer to the previous problem!

Above: Your physics teacher, learning how to
set an atlas stone.
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4. Sea water (density ⇢ = 65 lbs/ft3) is entering a cylindrical tank of radius 4 feet according to the
function m(t) = 0.9t, where m(t) is the amount of water in the tank (in lbs) at any given time t
(in seconds).

(a) Determine the height of water in the tank (in feet) as a function of time t.

(b) How long will it take for the water level of the tank to reach 5 feet?

5. A sphere made out of material X has a mass of 5 kg and has a radius of 4 meters. How much mass
does a sphere of the same material with a 3 meter radius have? Hint: Since they are made from
the same material, they have the same density.
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Section 7: Unit Conversions

6. Use the method of converting units shown in the notes to determine the following. Credit will
not be given for simply writing a number. You must show the arithmetic you used to obtain your
answer. Use only the following conversion factors:

• 1 inch = 2.54 cm

• 1 m = 100 cm

• 1 cm = 1.0⇥ 107 nm

• 1 mile = 5280 feet

• 1 foot = 12 inches

• 1 lb = 4.45 Newtons (N)

• 1 hour = 3600 seconds

(a) How many inches are in 48 centimeters?

(b) How many centimeters are in 48 inches?

(c) How many inches are in 28 nm?

(d) How many pounds are in 600 Newtons?

(e) How many meters per second is 25 miles per hour?

13



AP Physics I Summer Assignment

Part 8: Ratios

7. By what factor does the area of a circle decrease if its radius is one-third of its original radius?

8. A soda company sells cola in cylindrical cans. If the company wishes to design a sleeker, new can
that holds the same volume, but with a radius that is 3/4ths its original radius, by what factor
must the height of the can increase so that the volume is unchanged?
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9. The equation for kinetic energy for a body of mass m moving with velocity v is

Ek =
1

2
mv2.

If the mass of a body is decreased to 1/5th of its original mass and its velocity is increased by a
factor of 5, by what factor has the kinetic energy changed?

10. If an object is dropped in a gravitational field with acceleration constant g at a height h from the
ground, its velocity v just before it reaches the ground is given by the equation

v =
p
2gh,

assuming that energy is conserved during its freefall. If the object’s initial height is increased by a
factor of 100, by what factor does its velocity increase just before reaching the ground?
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Part 9: Rectilinear Motion

11. A particle travels on a line with a constant velocity such that at t = 0 seconds its position is x = 7
meters and at t = 6 seconds its position is x = 25 meters.

(a) What is the particle’s velocity?

(b) If the particle continues to travel at that same velocity, what will be its position at t = 10
seconds?

(c) How long will it take for the particle to have a position of x = 58 meters?
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12. A particle starts at x = 0 meters and travels in the following way:

• A constant velocity of 8 m/s for the first 4 seconds

• A constant velocity of -10 m/s for the following 4 seconds

(a) Sketch the velocity curve v(t) on the axes provided.

(b) The table shows the position of the particle at the specified values of time t. Complete the
table (recall that position is the area under the velocity curve).

(c) Use the values from the table to plot the position x(t) on the axes provided.

t (seconds) x(t) (meters)

0 0

1 8

2 16

3

4

5

6

7

8
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