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Victory Celebration

The High Tech High sports teams are celebrating an awesome year! Given how much there is to celebrate, the 
school will be putting on a fireworks display. All the teams are helping with the planning.

The fireworks will travel on a rocket launched from the top of a tower. The top of the tower is 160 feet off the 
ground. According to student research, the mechanism will launch the rocket so it will rise initially at 92 feet per 
second.

The students want the fireworks to explode when the rocket is at the top of its trajectory. To set the timing 
mechanism, they need to know how long the rocket will take to reach the top. They also want to tell spectators the 
best place to stand to see the display, so they need to know how high the rocket will go.

Finally, the students wants to know how long the rocket will be in the air, from the moment it leaves the tower until 
it comes back down and hits the ground. The entire area is level, so when the rocket lands, it will be at the same 
height as the base of the tower.

A Rocket Formula
All the sophomore students have already taken physics and they have recently derived the distance formula in their 
math classes. They proposed using the distance formula to help answer their outstanding questions.  According to 
these students, the height of the rocket as a function of time is

h(t) = d0 + v0 · t+
1

2
a · t2

where d0 is the initial distance, v0 is the initial velocity, and a is the acceleration, which all the students remembered 
must be the acceleration due to gravity (since it’s the only force acting on the rocket):

a = g = -32 ft  s2

(Of course, this acceleration is negative because the force of gravity is in the opposite direction that height is 
measured).

Your Task
Your task is to help the soccer team find the answers to its questions.
1. Using the information given, substitute known quantities into the height function, h(t), and simplify as much as 

possible.
2. Sketch the situation.
3. Write a clear statement of the questions the students want to answer.
4. Describe how you might use the height formula to help answer the students’ questions.
5. Using whatever methods you choose, try to get some answers (or partial answers) to the students’ questions.


