
      Teacher Answer Key — October Sky (1999) 

      A. Science Connections — Suggested Answers 

1. Rocket Lift-off: Force from expelled gases pushes downward, moving the rocket 

upward (Newton’s 3rd Law). 

2. Newton’s Third Law: Exhaust gases push back on the ground with equal and 

opposite force, propelling the rocket. 

3. Safety Measures: Clear launch area, protective eyewear, and safe distance for 

spectators. 

4. Trial & Error: Each failure led to design improvements—an example of iterative 

testing. 

      Teacher Note: Link this to the Engineering Design Process—students learn from 

failure to innovate. 

 

        B. Data & Analysis — Solutions 

1. Step 1: 

o During powered flight: 𝒔𝟏 = 𝒖𝒕 +½𝒂𝒕𝟐 = 𝟔𝟎 × 𝟒 −½ × 𝟗. 𝟖 × 𝟏𝟔 =

𝟐𝟎𝟏. 𝟔 𝒎 

o After burnout: 𝒔𝟐 = 𝒗𝟐/(𝟐𝒈) = 𝟔𝟎𝟐/(𝟐 × 𝟗. 𝟖) = 𝟏𝟖𝟑. 𝟕 𝒎 

o Total Height = 385 m 

2. Variables: Thrust, nozzle design, fuel ratio, fin shape, and weight distribution. 

3. Mass Doubled: Acceleration decreases since 𝒂 = 𝑭/𝒎. The rocket will rise lower 

and slower. 

      Teacher Note: Use this to teach Newton’s 2nd Law (Force = Mass × Acceleration). 

 

     C. Real-World Connection — Answers 

1. Homer Hickam’s story inspired countless young engineers and astronauts—he 

later worked at NASA. 



2. Modern testing uses simulations, wind tunnels, and 3D modeling before live 

launches. 

3. Example: SpaceX uses rapid prototyping and iterative testing similar to the 

“Rocket Boys.” 

      Teacher Note: Encourage students to explore NASA STEM careers and citizen 

science programs. 

 

       D. Reflection — Sample Responses 

• “Science helps us reach new heights by pushing boundaries and learning from 

every launch.” 

• “Failure is data—it’s how we improve.” 

      Teacher Note: Encourage reflection on perseverance, teamwork, and curiosity in 

science learning. 

 

              Did You Know? 

Homer Hickam’s real rockets reached over 6 miles high, and his research won the 

National Science Fair in 1960. 

    “A rocket won’t fly unless someone lights the fuse.” – Homer Hickam 

 

       Cross-Connection 

Connect October Sky with The Martian and Apollo 13 — each shows how science, 

perseverance, and teamwork turn challenges into breakthroughs. 
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