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What Happens When an Object Falls into a Black Hole? 
Open-Ended Response Answer Key 

1. Time dilation challenges our understanding of time and gravity by 
demonstrating that time is not constant but can vary based on the strength 
of gravity. As an object approaches a black hole, its experience of time 
slows down compared to external observers. This effect raises questions 
about the nature of time itself and how it is influenced by the presence of 
massive objects. It also challenges our conventional ideas of causality and 
the flow of time. 

2. The singularity at the core of a black hole presents significant challenges 
and mysteries. It is a point where our current theories of physics break down, 
and the laws of the universe cease to apply. One of the mysteries is the 
nature of the singularity itself—is it a point of infinite density, a breakdown 
of spacetime, or something else entirely? Additionally, the singularity's 
effects on the surrounding spacetime are not fully understood, and it raises 
questions about the fundamental nature of the cosmos. 

3. To explain spaghettification to children, you could say that when objects 
get too close to a black hole, the black hole's powerful pull can stretch 
them out like a piece of spaghetti. Just like when you pull on both ends of 
dough, the dough gets longer and thinner, the same thing happens to 
objects near a black hole. It's a funny word for a strange and fascinating 
phenomenon in space. 

4. Black holes have a profound significance in astrophysics and our 
understanding of the universe. They challenge our existing theories of 
gravity and the fabric of spacetime, pushing the boundaries of our 
knowledge. Black holes are essential for the study of the evolution of 
galaxies, and they play a crucial role in the cosmic ecosystem by 
influencing the motion of stars and regulating the flow of matter in the 
universe. They are cosmic laboratories that help us explore the extreme 
limits of physics, ultimately deepening our understanding of the cosmos. 

 

 

 

 


