Astronomy:  Life of Stars Lab
Purpose:  

Students will answer general questions about the life cycle of stars.  Students will make a time line of major discoveries of neutron stars over the last 100 years.  Students will model how pulsars and neutron stars work and why they or different from each other.  Students will use mathematical formulas to determine the escape speed of several objects of the universe.

Procedure:

Stars Quiz:

1. With your lab group and using your notes and textbook, answer the following questions.  You need to have the answers to these questions approved by Mrs. McElroy before you move on the step #2.

· What is a protostellar disk?

A. The dense core of a protostar

B. A stellar nursery

C. The shell and dust surrounding a forming star

D. The dust that has been blown away off of a new star

· What is the first element a star begins burning?

A. Neon

B. Hydrogen

C. Lithium

D. Helium

· True or False:  All stars stop nuclear reactions when they have a carbon core.
· The manner of a star’s death is determined by its

A.  Mass

B.  Volume

C.  Elemental Composition

D.  Temperature

· Why do planetary nebulae have this name?

A.  Planets form in them

B.  They are formed from disintegrated planets

C.  They often look like planets when observed in visible light

D.  They have the same radio signature as planets

· Supernovae occur because

A.  A star doesn’t have enough gravity to hold itself together any more

B.  A star’s outer layers are blown off in stellar wind

C.  A sudden influx of material causes a runaway nuclear reaction

D.  As nuclear fusion ceases, a star’s outer layers bounce off of its dense core

· A singularity is:

A.  Infinitely dense and infinitely large

B.  Infinitesimally small and infinitely massive

C.  Infinitely massive and infinitely large

D.  Infinitely large and infinitesimally light

· Beams extending from a black hole are composed of

A.  Escaping matter

B.  Escaping light

C.  Energy being emitted by the black hole itself

D.  Energy being emitted from material falling into the black hole

History of Neutron Stars:
1. Using your textbook or the internet, review the events that led to the discovery of the neutron star.

2. Draw a timeline featuring at least 5 events (with their date) in the history of neutron stars and pulsars.

3. Illustrate several of these events with drawings.

Types of Pulsars:

1. Each group will need 2 flashlights.  One student will extend their arms straight out from their sides and slowly rotate at a constant rate.  

2. The rest of the students in each group should count the number of times one of the beams passes them for a minute.  This is the frequency of the “pulsar.”  Record the frequency in the data table.

3. Have the student with the flashlights move his/her arms so that one beam is pointing up at the ceiling at an angle and the other is pointing down towards the floor at an angle.  Have the student rotate at a constant rate (as close as possible as in step #1).

4. The rest of the students in each group should count the number of times one of the beams passes them for a minute.  This is the frequency of the “pulsar.”  Record the frequency in the data table.

5. Have the student with the flashlight point both flashlights perpendicular to the floor (one pointed straight up and the other pointed straight at the floor).  Have the student rotate at a constant rate (as close as possible as in step #1 and 3).

6. The rest of the students in each group should count the number of times one of the beams passes them for a minute.  This is the frequency of the “pulsar.”  Record the frequency in the data table.

7. Write a conclusion:  Based on this demonstration, explain why a pulsar is always a neutron star, but a neutron star is NOT always a pulsar.
Data Table:
	
	Frequency (per min)

	Step #1
	

	Step #3
	

	Step #6
	


Escape Speed:
1. Escape Speed is the speed at which you would have to be traveling in order to escape the gravitational field of a celestial body.  For instance, in order to escape the gravitational pull of Earth, the space shuttle must travel faster than 11,200 m/s.

2. Derived from the laws of motion discovered by Sir Issac Newton, the equation used to calculate escape speed is:

V =     2GM
                                                  R
Where V is escape velocity in meters per second, G is the gravitational constant (6.67 x 10-11 N*m3/Kg*s²), M is the mass of the celestial object in kilograms, and R is the radium of the celestial object in meters.   
Notice that the mass of the object trying to escape the gravitational field is irrelevant in this equation.  A 91.7 Kg alien spaceship and a 6350 Kg shuttle would both have to travel over 11,200 m/s to escape Earth’s gravity.

3. Answer the following questions using the equation and a calculator.

· Calculate the escape speed of the moon, with a mass of 7.35 x 1022 kg and a radius of 1.74 x 106 m

· Calculate the escape speed of our sun, with a mass of 1.92 x 1030 kg and a radius of 6.95 x 108 m.

· Assume that you are exploring a neutron star with a mass of 1.99 x 1030 kg and a radius of 10,000 m.  How fast do you have to go to escape the gravity of the neutron star?

