SUMMER STUDY PACKET
AP PRECALCULUS

Dear AP Precalculus student (READ TILL THE END OF THE INSTRUCTIONS),

This summer packet will enable you to be successful in knowing prerequisites for
Honors Precalculus. As you know, the prerequisites for the student include two years of
algebra and a year of geometry grounding in elementary functions and their graphs.
Attitude prerequisites include willingness to work both in and out of class, a willingness
to collaborate with class mutual understanding, and a sincere intent to place out in
math.

You are responsible for doing all the exercises noted before the first day of classes.
If you do not know how to do a problem you are expected to use the sources available to
you (notes, handouts, books, internet, etc.) to figure it out independently. The best study
routines, during the summer months, is to constantly review topics and do a few problems
each day, do not attempt to do the entire handout the day before school starts.

The problems should be done in chronological order. Each problem should include
a summary of the problem statement, a complete step-by-step solution, and a boxed final
answer. You should not use a calculator to do the problems, but you may use your
calculator to check your answer.

Go to the following link AP Precalculus, print, view the lessons, fill in the lesson
worksheets, and then do the homework worksheets.
This summer assignment contains a review of the following:

P1 Real Numbers

P2 Cartesian Coordinate System

P3 Linear Equations and Inequalities

P4 Lines in the Plane

Factoring

P5 Solving Equations Graphically, Numerically, and Algebraically
P6 Solving Inequalities Algebraically and Graphically

2.8 Solving Rational Equations

NEW: Once you finish the PreCalculus Summer work, proceed to the Science
Department Addendum and complete the exercises ONLY of your elective
Science Course (notice that AP science courses are not included in this
addendum, as these have their separate summer assignment)


https://sites.google.com/a/asfg.edu.mx/j-mitsuhashi/ap-pre-calculus?authuser=0

The summer assignment will be collected and graded as homework. You are expected
to know how to solve all the problems. There will be a brief review of these topics during the
first week of class and then you will be formally evaluated on your knowledge of these topics.
This test will count as 10% of your first quarter grade. The prepared AP Precalculus student
should easily score over 90% on such an exam. If you have any questions, please email
june.mitsuhashi@asfg.edu.mx

Enjoy your summer and do your best!



Science Department Math Prerequisites
Addendum

Instructions: Identify which Science course you will take next school year and complete the
corresponding exercises by hand (pencil and paper). Always show all your work.

Integrated Science / 9th

10.

1.

12.

13.

14.

15.

16.

17.

18.

Powers of 10 & Scientific Notation:

How many zeros are in 10°?

Write 10° as a whole number.

Write 1072 as a decimal.

What is 1 + 102?

Which is larger: 10* or 10°?

Which is smaller: 102 or 107°?

Write 0.0001 in scientific notation.

Write 4,500,000 in scientific notation.

If a virus is 5 x 102 nm long and a microscope magnifies by 103, how long will the virus appear?

If a cell is 2 x 10° nm wide and shrinks by a factor of 10?, how wide is it now?

Fractions (Division & Simplification):
A scientist has 3/4 of a liter of liquid. How many 0.25 L portions can they make?
Simplify 8/12 by canceling common factors.

A bacteria sample grows 50% of the sample every hour. If it starts at 3/5 of a dish, how much of the
dish will it cover in one hour?

A chemist has 3/5 of a liter and needs to pour it into 1/10 liter test tubes. How many test tubes can they
fill?

Two solutions are mixed: 1/4 L of one and 3/8 L of another. What is the new total volume?

A reaction requires 7/8 of a gram of a substance, but only 1/2 gram is available. How much more is
needed?

A microscope slide 2/5 of a millimeter per second. How far does it move in 10 seconds? And in 1
minute?

Convert 0.333... into a fraction.



19. A star is 2 x 10° km away. If a spaceship travels 1/100 of that distance, how far has it traveled?

Biology / 10th - 11th

10.

11

12.

13.

14.

15.

16.

Scientific Notation and Powers of 10

. Avirus measures 2.5 x 10°® meters. How many nanometers (nm) is this? (1 nm =1 x 10° m)

A bacterial colony grows from 1.2 x 10° to 9.6 x 10° cells. What is the difference in population size?
Multiply the number of cells in two bacterial cultures: 4.0 x 10° cells x 3.0 x 103 cells.
A DNA molecule is 2.0 x 10 m wide. How wide is 1000 molecules placed side-by-side?

Write the number of ribosomes in a cell as scientific notation: 8,400,000.
Dimensional Analysis

A population of bacteria increased from 2.5 x 10 to 1.0 x 10* in 2 hours. What is the percent change?
An enzyme reaction produces 120 mL of product in 3 minutes. What is the rate in mL per second?

A scientist measured the oxygen concentration in water as 8.0 mg/L, but after pollution, it dropped to
5.6 mg/L. What is the percent decrease?

A student's pulse rate changes from 72 bpm to 90 bpm during exercise. What is the percent increase?

A bacteria cell is 2 x 107° meters long. A paramecium is 2 x 10™* meters long. How many times longer is
the paramecium compared to the bacteria?

. A virus is 50 nm long. A microscope magnifies the image by 4000x. How long will the virus appear

under the microscope (in micrometers)?

A model of a pollen grain is built at a scale of 1:5000. If the real pollen grain is 30 micrometers across,
how large is the model in centimeters?

The width of a human hair is about 80 micrometers. A red blood cell is about 8 micrometers across.
How many times smaller is the red blood cell than the hair?

Probability & Frequency in Populations

In a population of 100 beetles, 35 are green. What is the probability of randomly selecting a green
beetle?

If a trait appears in 25 out of 200 individuals, what is the frequency of the trait?

In a population of 120 plants, 30 have red flowers. What is the probability that two randomly selected
plants both have red flowers (without replacement)?



17.

18.

19.

20.

21.

22.

Descriptive Statistics

The lengths of five leaves are: 4.2 cm, 3.8 cm, 4.0 cm, 4.5 cm, 4.0 cm. Find the mean, median, and
mode.

Concentration

You dissolve 5 grams of salt in 100 mL of water. What is the concentration in g/mL?

A glucose solution contains 20 mg/mL. How many grams of glucose are in 2 liters?

Population Biology (Growth & Estimation)

A butterfly population grows from 200 to 280 in one week. What is the growth rate in individuals per
day?

Use the formula dN/dt = rN. A bird population has 500 individuals in the year 2020 (N = 500). The
maximum growth rate is r = 0.1 per year. Assuming continuous growth and no effect of the carrying
capacity, what is the expected population size in 20237

Using the Lincoln-Petersen Index (R/S = M/N). If 25 marked turtles are recaptured (R) out of a sample
of 100 (S), and 50 turtles were originally marked (M), estimate the population size (N).

Chemistry / 10th - 11th

Powers of ten: expand
10° =7

104 =72
Scientific notation

Coulomb’s Constant (k) is equal to 8.987551x10° N *m?2 /C2 . What is this number expressed in
non-scientific (numerical) notation?

Convert to Scientific Notation: -0.00000516 =

If one donut has 1.95x102 calories and | consume 1.2x10? donuts every 5 years, how many calories will
| have consumed from donuts after 25 years?

Algebraic operations
8x2y(4x -2y +3) =

(8x3 — 4x2)/2x =

If | have the equation: 9y = (12x/3y) + 3y, what is the value of x?



Solve 36/(2(3x + 4)) =— 10/3x

Sl Units and conversions (factor label method)

If my experiment calls for 500 mg of Sodium Chloride (NaCl), but my scale only measures in grams,
how many grams of sodium chloride will | need to measure?

Calculate the speed of light in Miles/hr in Sc. notation if a distance of 3000 km is traveled in 0.01
seconds. (1Mile = 1.6km, 1hr = 60 min, 1 min =60 sec)

Environmental Science / 12th - 11th

Factor Label Method:

. A car emits 4.6 metric tons of CO: per year. Convert this to grams per year.

(1 metric ton = 1000 kg)

The average person in the U.S. uses 82 gallons of water per day. Convert this to liters per day.
(1 gallon = 3.8 liters)

The Amazon rainforest is being deforested at a rate of 10,000 km? per year. Convert this to m? per
second.
(1 km?= 1,000,000 m?

A wind turbine produces 2.5 MW per hour. Convert this to watts per second.
(1 MW = 1000 kW)

Approximately 1.5 x 10° metric tons of plastic enter the ocean annually. Convert this to grams per
second.
(1 metric ton = 1 x 10° grams)

Scientific Notation

Addition & Subtraction

6.

8.

9.

3.2x10° + 4.8x10*

6.5x10" - 2.1x10%

9.1x10%% + 3.7x10°

5.0x10° - 2.5x10°

Multiplication & Division

10. 4.2x10° x 2.5x10?

11. 7.5x10" x 3.0x10"



12.8.4x10" / 2.1x102®

13.6.3x10°/ 2.1x10°®

Percent Change

14. The concentration of particulate matter (PM,5) in a city was 56 pg/m?2in 2010. Due to stricter
regulations, the pollution level changed to 42 ug/m?in 2023. What is the percent change in PM, 5
concentration?

15. A tropical rainforest had 8,000 hectares of forest in 2000. By 2020, the forest area changed to 10,400
hectares due to reforestation efforts. What is the percent change in forest area?

16. A city generated 120 MW of electricity from solar panels in 2015. By 2023, the solar energy output
changed to 180 MW. What is the percent change in solar energy production?

17. A school implemented a water conservation program. Before the program, it used 250,000 liters of
water per month. After six months, the usage changed to 200,000 liters. What is the percent change in
water consumption?

Physics/ 12th

Algebraic Manipulation

1. Calculate vfin the equation: v, =, + at (Try your best to indicate the correct units for the answer)
when v, = 5m/s, a = Zm/sz, andt = 4s .
2. The kinetic energy equation is KE = 1/2mv2. Solve for v in terms of KE and m.

3. The force equation is F = ma. (Try your best to indicate the correct units for the answer). If an object
has a mass of 8 kg and experiences a force of 40N, what is its acceleration?

4. The gravitational potential energy equation is PE = mgh. (Try your best to indicate the correct units for
the answer). Solve for h when PE = 980J, m = 10kg, andg = 9.8 m/sz.

5. The momentum equation is p = mv. Rearrange the equation to solve for m, then calculate the mass if
p = 1205;&andv = 3%.

Trigonometry & Vectors
6. A right triangle has a hypotenuse of 10 m and an opposite side of 6 m. Find the angle 6 using sine.
7. A car moves 30 m east and 40 m north. Use the Pythagorean theorem to find the total displacement.

8. Aforce of 50 N is applied at a 30° angle above the horizontal. Find the horizontal component of the
force using right triangle trigonometry.



10.

11.

12.

13.

14.

15.

A boat moves 10 m/s across a river with a 4 m/s current perpendicular to its motion. Use the
Pythagorean theorem to find the boat’s resultant velocity.

Determine the x and y components of a displacement whose magnitude is 30.0 m at a 23° angle
from the x-axis.

Scientific Notation

Convert the following into scientific notation:
a. 4500000
b. 0.00032

Express the speed of light (3. 8x10° m/s) in standard notation.
Multiply (4. 2x105) by (2. 0x103). Express the answer in scientific notation.

Divide (6. 0x10™°) by (2.0x10""). Express the answer in scientific notation.

The mass of the Earth is about 5.97x10°* kg, and the mass of a hydrogen atom is about 1. 67x10 > kg
. How many hydrogen atoms would it take to equal the mass of the Earth?
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