! Teacher Answer Key — Interstellar (2014)

ﬁ A. Science Connections — Suggested Answers

1. Time Dilation: Gravity near a massive object warps spacetime—slowing time for
those close to it.

2. Gravity & Time: Stronger gravity = slower time passage; spacetime bends around
massive objects.

3. Math/Data: Astronauts calculate orbits, gravitational pull, and energy limits for
survival.

4. Ethics: Whether to save those on Earth or prioritize future generations.

@ Teacher Note: Use Einstein’s equation for time dilation and discuss how theoretical
physics informs cinematic storytelling.

[l B. Data & Analysis — Solutions
1. 3 X7 = 21years pass on Earth.

2. Light cannot escape = extremely dense mass; gravitational field exceeds escape
velocity of light (~300,000 km/s).
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@ Teacher Note: Link this to discussions on relativity, black holes, and gravitational

shows time dilation in gravitational fields.

time dilation.

. C. Real-World Connection — Answers

1. Missions: NASA’s Kepler and TESS telescopes, James Webb Space Telescope,
Europa Clipper, and Artemis program.

2. Scientists analyze X-ray and radio waves from accretion disks around black holes.

3. The movie’s dying Earth parallels modern issues: food scarcity, soil degradation, and
climate change.

@ Teacher Note: Connect to environmental stewardship and sustainability—science
saves both Earth and humanity.



Q D. Reflection — Sample Responses

e “Science helps us explore the unknown by expanding both our minds and our
reach.”

e “Curiosity and courage are what make progress possible.”

@ Teacher Note: Encourage students to link space exploration to empathy, perseverance,
and global responsibility.

Did You Know?

Kip Thorne’s equations took 100 hours of render time per frame for the black hole scene.
It’s one of the few films that taught both Hollywood and scientists something new about
how light behaves in strong gravity.

Q Cross-Connection

Connect Interstellar with The Martian and October Sky — all explore the intersection of
human curiosity, scientific perseverance, and moral decision-making.

© Dr. Darlyne de Haan, Science in the Movies Collection — All Rights Reserved



