Focus 3.   Future space travel and exploration will entail a combination of new technologies based on current and emerging knowledge.

Part A:   Multiple Choice Questions   (select the most correct answer)

1a.   The distances in space between objects when compared to distances between objects  on earth 

A. are about the same

B. are considered by scientists to be enormous

C. don' t take long to travel between with the new technologies

D. will be decreased soon with new emerging technology

b.   Current rocket technology

A. is getting better all the time and will be used for fast travel between the planets in the future

B. is inadequate for long space trips and mainly used to reach escape velocities

C.   will become much faster as soon as the new super fuels are fully developed making interplanetary travel much easier

D.   cannot be used much longer because of the pollution concerns in the interplanetary environment

c.   In 1969, Mariner 6 took 160 days to travel on a long loop of 93 million kilometres to Mars. How many years would your family car take to travel the same route (if it were possible) at a steady 100 km/h?

A. 387 days

B. 3900 days

C. 13987 days

D. 38750 days

2a.   The van Allen radiation belt

A. is situated around the equator of the sun

B. causes the solar wind 

C. protects the living things on the Earth from some of the harmful radiation from the sun

D. is found in the upper layer of the mantle just below the crust

b.   Communications on the planet can be 

A. disrupted by increased sunspot activity

B. affected by the strength of the deep space probe signals

C. improved by using the power available from sunspot activity

D. is completely reliant on the van Allen radiation belt to reflect the weak signals from the satellites down to ground stations

c.   The signal strength from deep space probes is affected by distance. Every time they double their distance the signal strength

A. decreases by a small amount

B. decreases by a half

C. drops to one quarter 

D. reduces to one third

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.   What does “escape velocity” mean in space exploration? ____________________________________________________________________

b.   Briefly describe the path taken and energy needs to get a space craft to the moon. ____________________________________________________________________________________________________________________________________________________________________________________________________________

c.   Discuss the limitations of current maximum velocities from our space craft being too slow for extended space travel to be made viable. ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2a.   What is sunspot activity? ____________________________________________________________________

b.   Outline how the van Allen radiation belt can disrupt Earth based communications. ________________________________________________________________________________________________________________________________________

c.   Describe some communications difficulties that can occur between satellites and Earth based stations. ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

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.   What is a microwave? ____________________________________________________________________

b.   Describe one problem communicating with deep space probes. ________________________________________________________________________________________________________________________________________

c.   Why are microwaves generally used to communicate with distant space craft? ____________________________________________________________________________________________________________________________________________________________________________________________________________

Focus 3   Answers

Part A

a
b
c

1.
B
B
D

2.
C
A
C

Part B
1a.   The velocity needed by an object to completely escape the gravitational field of an object like Earth.

b.   1.   Launch into low Earth orbit using the Earth's rotation for extra speed.

2. Circle the Earth under rocket power to reach escape velocity and loop out to where the moon's gravitational field can draw the craft into its orbit.

3. Land under rocket power.

4. To return, reverse the process and use the earth's atmosphere as a breaking mechanism.

c.   Current rockets are only viable for escape velocities from the Earth and maneuvering in space. Other technologies will be needed to supply the speed so that long interplanetary and deep space travel is feasible. 

2a.   The sun develops cooler spots or regions on the surface and these correspond to increased radiation levels. The sun has an eleven year activity cycle.

b.   As radiation from the sun interacts with the belt, strong magnetic fields are created and these can disrupt communications.

c.   Problems can occur because of:

1. Extra sunspot activity

2. Magnetic fields from the van Allen belt.

3. Electrical storms.

4. Distance from the Earth

5. Meteorite showers damaging hardware

Part C

1a.   A microwave is an electromagnetic radiation used for communications (and cooking)

b.   1.   Signals can take hours to reach the probe

2. Receiver dish on the probe could be misaligned

3. Signals become very weak as the probe or space craft move further away.

c.   Microwaves can be sent as a narrow concentrated beam from a dish, hence helping weak signals from the probes to reach the Earth. They are less affected by the atmosphere than many other radio frequencies.
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