
Rising Precalculus Students
Summer Work

You are expected to do the first set, Problems for June, in June and submit them by email to me 
(rvilarrubi@barrie.org) by July 1st. I will answer any questions you email by June 25th.

You are expected to do the second set, Problems for July, in July and submit them by email to 
me by August 1st. I will answer any questions you email by July 28th.

You are expected to do the third set, Problems for August, in August and submit them by email 
to me (rvilarrubi@barrie.org) by August 21st . I will answer any questions you email by August 
19th.

Each of these sets, if responsibly done and submitted by the deadline, will add 2 points to 
your first trimester grade



Problems for June

Problem 1   In the figure at right you can see the graph of the position function P(t) of a runner. 
Position is measured in meters and time t in seconds

1a. What is the meaning of the coordinates (150, 870) of the point A in the context of the 
runner situation?

1b. What is the velocity of the runner?

1c. Find a rule for P(t).

1d. What was the exact position of the 
runner at time t = 80?

1e. At what time will the runner reach the end of the track (position 1000)?



Problem 2 Do not use technology for problems 2a or 2b. In each of the following cases, find 
the x-intercepts (if any) and vertex of the indicated quadratic function and sketch its graph, 
labeling any important points. In each of the cases, choose the most efficient method 
(quadratic formula, last-in-first-out, or special property of zero) to find the x-intercepts

2a. 910)( 2
 xxxf

Find the x-intercepts (use the most efficient method for this case)

Find the vertex

Find the y-intercept



2b )6)(3(5.0)(  xxxf

Find the x-intercepts (use the most efficient method for this case)

Find the vertex

Find the y-intercept



Problem 3 (You will need a graphing calculator for this problem) The original muskets 
(figure at right) were muzzle-loaded long guns that had their heyday in the 16th century.  The 
muzzle speed of a bullet was somewhere in 
the vicinity of 250 meters/second

A musket is shot from a height of 1.5 meters 
above the ground, with an angle of elevation 
of 16⁰.

3a. Assume there is no gravity. Below 
you will find a sketch of the trajectory of the 
bullet during the first second. Complete it. Engineer comp geek at en.wikipedia

3b. Where will the bullet be at time t, again, in the absence of gravity? Complete the table 
below. Use the last column to find a rule for the position of the bullet.

Time t t = 0 t = 1 t = 2 t = 3 t

Horizontal 
distance to 
musket  d(t)
Height h(t)

3c. Introduce gravity and find a rule for the height h(t) of the bullet at time t.



3d. At what time will the bullet reach the highest point of its trajectory? 

3e. What will that maximum height be? What will be the horizontal distance from the bullet 
to the musket at that moment?

3f. How far (horizontally) from the musket will the bullet fall to the ground? 



Problem 4 Simplify each of the following until you obtain a single exponential in base b. If 
this is impossible, explain what led you to that conclusion
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Problem 5. Below you will find the graphs of three functions. Find a plausible rule for each of 
them.

5a.

5b.



5c.



Problem 6 Solve the following equations
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Problems for July

Problem 1 In the figure at right you can see the graph of the position function P(t) of a 
runner. Position is measured in meters and time t in seconds

What is the meaning of the coordinates (70, 550) of the point W in the context of the runner 
situation?

1b. What is the velocity of the runner?

1c. Find a rule for P(t).

1d. What will the exact position of the 
runner be at time t = 83?

1e. At what time will the runner reach the end of the track (position 0)?



Problem 2 Do not use technology for problems 2a or 2b. In each of the following cases, find 
the x-intercepts (if any) and vertex of the indicated quadratic function and sketch its graph, 
labeling any important points. In each of the cases, choose the most efficient method 
(quadratic formula, last-in-first-out, special property of zero, shifts) to find the x-intercepts and 
the vertex.

2a. 5.12)4(5.0)( 2
 xxf

Find the x-intercepts (use the most efficient method for this case)

Find the vertex (use the most efficient method for this case)

Find the y-intercept



2b 982)( 2
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Find the x-intercepts (use the most efficient method for this case)

Find the vertex

Find the y-intercept



Problem 3 (You will need a graphing calculator for this problem) The population of France is 
currently (2020) estimated to be 67.8 million and is increasing at an annual rate of 0.35%. We 
will assume that this rate of growth remains unchanged

3a. Write a recursive rule for the population of France as a function of time.

3b. Find an explicit rule for the population P(t) of France t years from now.

3c. Use one of those rules to estimate the population of France in 2025.

3d. In approximately what year will the population of France reach 70 million?

3e. The United Kingdom population is currently about 65.8 million, slightly lower than the 
population of France, but is growing at rate of 0.5%. Assuming this rate of growth does not 
change, in what year, approximately, will the populations of these two countries be the same? 



Problem 4 Solve the following equations
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Problem 5

 5a. Hannah bought 20 sweets. 14 are orange and the rest are yellow. She will pick one at 
random without looking and eat it, then another one, similarly, and eat it. What is the 
probability that Hannah ate two orange sweets?

5b. Hannah bought 20 sweets. There are orange and yellow sweets. She will pick one at 
random as before and eat it, then, she will pick another one at random and eat it. The 

probability that she eats two orange sweets is 38
3

. How many orange sweets did she buy?



Problem 6 Brain Freeze, an ice cream shop in Hannah’s town boasts that you can eat a 
different 3-scoop bowl every day for 560 days without repeating a combination of flavors.

6a. How many different 3-scoop cones can you make with the flavors they have?

6b. A competing ice-cream shop across the street, Frostbite, counters that, with their 
flavors, you can make 342 different 2-scoop cones. How many flavors do they offer?

Hannah has received her allowance and has decided that this time, instead of buying sweets, 
she will spend it all on ice cream. She has enough money to buy ice cream every day for 10 days 
in a row. She likes both ice cream shops, and each day, she will use an experiment to choose 
the one she will get ice cream from. She will put in a bag 3 blue poker chips and 2 red ones, and 
will draw one without peeking. If she gets a blue chip, she will get her ice cream from Brain 
Freeze. If she draws a red one, she will go to Frostbite.  

6c. What is the probability that Hannah will get ice cream at Brain Freeze exactly 5 of the 
ten days?



6d. What is the probability that Hannah will get ice cream at Brain Freeze at least 1 of the 
ten days?



Problems for August

Problem 1 Find the inverse of each of the functions below
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Problem 2 Do not use technology for problems 2a or 2b. In each of the following cases, find 
the x-intercepts (if any) and vertex of the indicated quadratic function and sketch its graph, 
labeling any important points. In each of the cases, choose the most efficient method 
(quadratic formula, last-in-first-out, or special property of zero) to find the x-intercepts

2a. 3)4(6.0)( 2
 xxf

Find the x-intercepts (use the most efficient method for this case)

Find the vertex

Find the y-intercept



2b )8)(2(5.1)(  xxxf

Find the x-intercepts (use the most efficient method for this case)

Find the vertex

Find the y-intercept



Problem 3 The Stoeger XM1, one of the most powerful air guns has muzzle speeds in the 
vicinity of 360 meters per second.  Suppose that one of those guns is shot 6 meters above the 
ground at an elevation angle of 4⁰. We will measure lengths in meters and time in seconds

3a. Make a sketch showing the trajectory of the pellet during the first second in the absence 
of gravity.

3b. Find a rule for the position of the pellet t seconds after leaving the rifle assuming there 
is no gravity

Horizontal distance from the rifle = d(t) =

Height of the pellet = h(t) =

3c. Incorporate gravity into your model. Find a rule for the position of the pellet t seconds 
after leaving the rifle.

Horizontal distance from the rifle = d(t) =

Height of the pellet = h(t) =

3d. Would the pellet clear a 40 meter-tall wall 2000 meters from the shooter? 



Problem 4

4a. Hannah bought 21 sweets. There are orange and yellow sweets. She will pick one at 
random and eat it, then, she will pick another one at random and eat it. The probability that she 

eats at least one orange sweet is 35
29

. How many orange sweets did she buy?

4b. Hannah bought some sweets. Six are orange and the rest are yellow. She will pick one at 
random and eat it, then, she will pick another one at random and eat it. The probability that she 

eats two orange sweets is 2
1

. How many sweets did she buy?


