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ASTRONOMY 100

Unit 9 Homework

Stellar evolution

Gravity holds stars together; pressure supports stars against gravity.   

Gravity and pressure forces must balance.

Pressure is created by high temperatures in a star’s core.  

High temperature causes heat to flow from the core to the surface, 

where it escapes into space as the star’s luminosity (starlight).
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Escaping heat is replenished by nuclear fusion in the core.  (Hydrogen 

Fuses to helium initially).   The star eventually runs out of fuel.

Lo-mass stars (M < 10 solar masses) turn into black dwarf.  High 

Mass stars (M > 10 solar masses) explode, leaving a  neutron star or 

Black hole.


Short Answer / Essay Questions:

1. Why do high mass stars age faster than low mass stars? Make sure to answer why with definitions and processes for full credit.
A massive star is a star that is bigger than eight solar masses during the regular lifetime systems. Just like average stars, massive stars are born out of nebulae (dust) and also age. But high massive stars age faster than low mass stars. This is because more massive stars have higher temperatures on the core. The higher temperature on the core causes it to burn faster through the nuclear fuel leading to faster aging. 

1. Imagine plotting all the stars of particular globular clusters on an HR diagram. Note that all-stars in a particular cluster form around the same time. Describe a few ways that we can determine the relative ages of each cluster using an HR diagram. 
Placing the stars on the globular cluster on a Hertzprung-Russell (HR) diagram, the age of a cluster can be determined. Draw a diagonal line on the HR diagram marking the main sequence. The main sequence stars trace the diagonal line as the red giant stars create a horizontal line. The top part of the main sequence disappears and is called sequence turnoff.  By studying the position of the main sequence turnoff, and the distance that has been evolved by the stars, not on the sequence, scientists can determine the relative ages of the clusters. 

Define the following terms:

1. Main sequence – continuous and distinctive band of stars appearing on plots of stellar color against the brightness. 
1. Supergiants – any star has great intrinsic luminosity with enormous size and greater magnitude than a giant star.
1. Giants – any star having a relatively large radius for its temperature and mass
1. White dwarfs –  is what stars result into after exhausting their nuclear fuels.
1. Black holes – these are dense points in the space, creating deep gravity sinks. 
1. Neutron star – class of extremely dense and compact stars, assumed to be primarily made of neutrons.
· Nebula Theory (Solar Nebula Hypothesis) - stars form in dense and massive clouds of the giant molecular clouds. These clouds are not gravitationally stable make matter coalesce with them to smaller denser clumps that rotate and collapse, forming stars. 


