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	Module 4: Lesson 3 ASSIGNMENT

This Module 4: Lesson 3 Assignment is worth 19 marks. The value of each assignment and each question is stated in the left margin.


	(19 marks)
	Lesson 1 Assignment: Universal Gravitational Field Theory and the Density of Earth


	(2 marks)
	TR 1.
	Explain how Cavendish was able to determine the force of attraction in his experimental apparatus.



Answer:

	


	(2 marks)
	TR 2.
	The mass of each lead ball in Cavendish’s experiment was 195 kg. Given the value of G, what would be the expected force of attraction between two of these balls if their centres were separated by 1.0400 m?



Answer:

	


	(3 marks)
	TR 3.
	Given the value for the universal gravitational constant, the average value for the acceleration due to gravity at the surface of Earth and the radius of Earth, determine Earth’s mass. (Earth’s radius can be found on the physics data sheet in the Constants section along with other useful information.)
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Constants
Acceleration Due to Gravity Near Earth   

Gravitaional Constant 
G = 6.67 × 10-11 N•m2/kg2
Radius of Earth
re = 6.37 × 106 m

Mass of Earth
Me = 5.98 × 1024 kg

Elementary Charge
e = 1.60 × 10-19 C

Coulomb's Law Constant
k = 8.99 × 109 N•m2/C2
Electron Volt
1 eV = 1.60 × 10-19 J

Index of Refraction of Air
n = 1.00

Speed of Light in Vacuum
c = 3.00 × 108 m/s

Planck's Constant
h = 6.63 × 10-34 J.s


h = 4.14 × 10-15 eV.s

Atomic Mass Unit
u = 1.66 × 10-27 kg



Answer:

	


	(4 marks)
	TR 4.
	Density is a measure of the mass per unit of volume for a material. Mathematically, this can be expressed in units of kg/m3. Given that the equation for the volume of sphere is based on radius, determine the density of Earth and compare it to that of water (998 kg/m3 at 20º C). Explain how this helps people understand Earth’s interior.
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Answer:

	


	(8 marks)
	Reflect and Connect

In a couple of paragraphs, explain how NASA engineers applied Cavendish’s work and Newton’s law of universal gravitation when the following tasks were completed:
· The spacecraft had to approach Mars at a very high rate of speed while being pulled in by an increasingly strong gravitational field. Scientists needed to slow the spacecraft down considerably before it reached the atmosphere and slow the spacecraft down some more again before it reached the surface. 


· The rover had to survive a direct impact when it reached the surface. 


· The rover’s locomotion system had to support its weight on Mars, on a relatively unknown terrain with hills and rocks. 


· The rover’s locomotion system had to operate on minimal power.



Answer:

	


	Once you have completed all of the questions, submit your work to your teacher.



