Stage 6  HSC Physics – Core : Outcomes Based Tests

9.2   Space   


Focus 1.   The Earth has a gravitational field that exerts a force on objects both on it and around it
*The general formula sheet contains equations you may need

Part A:   Multiple choice questions   ( select the most correct answer )

1a.   Gravity

A. is an attraction between two different spaces

B. is an attraction between space and some matter

C. is the attraction between objects

D. becomes stronger the further things are apart

b. Weight is measured in

A. Newtons

B. kilograms

C. kilograms per metre

D. metres per second squared

c. If an object's weight on the moon is 25, then what is its weight on earth? (note: g on the moon is 1.6 m.s-2 and on the Earth is 9.8 m.s-2)

A. 15.6

B. 156

C. 153

D. 1.6

2a.   In the equation
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          what does the symbol "G" represent?

A. Gravity

B. The gravitational field strength

C. The mass of the object being attracted

D. The universal gravitational constant

b. As a rocket blasts off from the surface of the Earth,

A. its gravitational attraction increases

B. the gravitational potential energy increases

C. the force of gravity doubles every 100km of height

D. the gravitational potential energy decreases

c. Determine the total potential energy of a 5 tonne aeroplane that takes off from the ground and climbs to a height of 3km.


Earth's radius  =  6,380 km

Universal gravitational constant  =  6.67 x 10-11 N.m2.kg-2
Mass of the Earth  =  5.98 x 1024 kg

A. 3.12 x 1011 J

B.   4.68 x 105 J
C.  6.81 x 1013 J

D.  6.2 x 1011 J

Part B:   Short Answer Questions
       *Show all working in questions with calculations

       *Use the table of equations to select the appropriate equation when needed

1a.   Define "weight". ____________________________________________________________________

b. Your Dad steps onto a mass scale at home and it reads 80kg. What is his weight? 

c. Calculate a persons mass on Earth if their weight on the moon is 121.5N. Show your calculations. ( gmoon  =  1.62 m/s2, gearth  =  9.8 m/s2 )

2a.   What do each of the symbols represent in the following equation:

                      



E= m.g.h   

E.____________________________________

m. ___________________________________

g. ____________________________________

h.____________________________________

b. An astronaut (100 kg) moves to a point 100m from his spacecraft (10,000 kg). Calculate the increase in potential energy? ( G  =  6.67 x 10-11N.m2.kg-2 )

c.   What is the orbit height of a 500kg satellite that has achieved a gravitational potential energy of 3.1x1010 J?


Earth's radius  =   6,380 km

Universal gravitational constant  =  6.67 x 10-11N.m2.kg-2
Mass of the Earth  =  5.98 x 1024 kg

Part C:   Compulsory Practicals and Research Activities.
       *Show all working in questions with calculations

*Use the table of equations to select the appropriate equation when needed

1a.   If you were to drop a marble and a large lead ball from the top of a tall building at the same time, which one would reach the ground first? ____________________________________________________________________

b. Explain why a pendulum continues to swing after it is set in motion. __________________________________________________________________________________________________________________________________________

c. From your research into gravity, describe an activity that would allow you to determine the value of “g “ (acceleration of gravity). _______________________________________________________________________________________________________________________________________________________________________________________________________________

2a.   What is the value of the acceleration of gravity on Earth? Show the SI units in the answer. 

____________________________

b. Find the acceleration of gravity (gravitational field strength) given that 


Earth's radius  =  6380 km

Earth's mass  =  5.98 x 1024 kg
Universal gravitational constant  =  6.67 x 10-11 N.m2.kg-2
c. Mars is 0.1 times the mass of the Earth and the radius is 0. 4 times that of the Earth. Determine the gravitational field strength (g) on the surface of the planet. 


Earth's radius  =  6380 km

Earth's mass  =  5.98 x 1024 kg

Universal gravitational constant  =  6.67 x 10-11 N.m2.kg-2
3a.   If you were to take a 100kg bar of gold and place it on the moon, what would happen to it's mass?  ____________________________________________________________________

b.  Determine the weight of a 40 kg child on the Earth and the moon.

Earth g   =  9.8 m/s2
Moon g  =  1.6 m/s2
Show working and units.

c.   If the mass of Jupiter is 318 times that of the Earth and its radius is 11 times that of Earth, then determine the weight of a 100kg spacecraft that has just settled on the (hypothetical) surface.


Mass of the Earth  =  5.98 x 1024 kg

Radius of the Earth  =  6380 km
Focus 1    Answers

Part A


a
b
c

1.
C
A
C

2.
D
B
A

Part B:   

1a.   The force on an object due to a gravitational field.

b. W  =  mg

         =80 x 9.8

         =784 Newtons

c. m  =  W/g

= 121.5/1.62

=  75 kg   This is the same mass as on the Earth

2a.   E  =  potential energy

        m   =   mass of the object being lifted

        g  =  gravitational acceleration

        h  =  height the object has been lifted

b.   
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  =  6.67 x 10-11 x 100 x 10000 /100  =  6.67 x 10-7 J

c.   

     r =  
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  =  6.67 x 10-11 x 5.98 x 1024 x 500 / 3.1 x 1010 

   =  6.433 x 106 m 

   =  6433 km


Height above the surface  =   6433 – 6380 km





      =  53 km


Part C:   

1a.   They both arrive at the same time, g  = 9.8 m.s-2 for both of them

b.   Gravity is always pulling the pendulum mass down and when the initial momentum is included it therefore swings from side to side along an arc.

c.   Measure the period of oscillation of a pendulum several times and use the formula   






g  =  4 π2l / T2
    to calculate the value of g.

2a.   g  =  9.8 m/s2
b.   
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   =  6.67 x 10-11 x 5.98 x 1024 / (6 380 000)2

   =  9.8 m/s2


c.   Mars radius  =  0.4 x 6380 km



   =  2552 km

      Mars mass  =  0.1 x  5.98 x 1024 kg



  =  5.98 x 1023 kg


Now: 
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   =  6.67 x 10-11 x 5.98 x 1023 / (2552 000)2


   =  6.1 m/s2
3a.   Nothing, the mass does not change.

b. 1.   Weight on Earth  =  mge
                                        =  40 x 9.8

                                        = 392 N

     2.   Weight on the moon  =  mgm
                                        =  40 x 1.6

                                        =  64 N

c. Mass of Jupiter  =  5.98 x 1024 x 318 

         =  1.90 x 1027 kg

     Radius of Jupiter  =  6380 x 11



          =  70 180 km
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     =  6.67 x 10-11 x 1.90 x 1027 / (70 180 000)2


     =  25.7 m/s2

           W   =   mg     



      =   25.7 x 100




      =
2570 N
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