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Summer Assignment #3

AP Physics I

To be postmarked by Monday, August 3rd , 2020

Instructions – for full credit:

• Show all work

• Box your final answers

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

Name:

Everything should be made as simple as possible, but not simpler.

-Albert Einstein (1879-1955)
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Summer Assignment #3: Problems (Science Prerequisites)

Section 6: Density

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.

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

2. A sphere made from a material with density ρ 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 ρ = 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 ρ = 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.

(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?
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7. The equations for potential energy and kinetic energy, respectively, are

Ep = mgh, Ek =
1

2
mv2

where m is mass, g is the acceleration due to gravity, h is height, and v is velocity. Using SI units
(meters, kilograms, and seconds), determine what one Joule is equal to by plugging SI units into
both equations (you should get the same result for each).

8. If momentum L = mv, what is the unit of momentum in terms of SI units?
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Part 8: Ratios

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

10. 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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11. 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?

12. 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 =
√

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

13. 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 = 60 meters?
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14. 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

8


