9  Space Travel
Part 1  Sectional Exercises

9.1
A
a.
pull

(p.1)

b.
newtons



c.
newton balance



d.
distance



e.
exert



f.
Balanced



g.
pushing

h. effects

(p.2)
B
1a.
10



  b.
10

c. 7



2a.
25
right



  b.
5
left



  c.
15
right


  d.
0
/



  case (d)

9.2
A
a.
force 

(p.3)

b.
gravity



c.
Earth


d.
newton



e.
spring balance (or newton balance)



f.
mass



g.
kilograms



h.
10



i.
lever balance

(p.4)
B
1.
weight



2.
newtons



3.
mass



4.
more



5.
force of gravity

9.3
A
1
hindrance
The cyclist should put on tight sports wear.

(p.4)

3
hindrance
Add some oil on the wheel bearings.



4
useful
The pedal surface should be rough.



2
useful
The blocks should be made of rubber to ensure good contact with the wheels.



5
useful
The tyre should be grooved.

(p.5)
B
1a.
the graphite and the paper 



  b.
Friction helps making marks on the paper. 

c. We cannot draw anything on the paper.



2a.
nail and wood



  b.
Friction holds the nail in wood.

c. The nail can be removed easily from the wood.



3a.
shoe and ground



  b.
Friction prevents us from slipping.

c. We cannot walk or run.



4a.
rubber belt and wheel



  b.
Friction drives the rubber belt to move.

c. The rubber belt cannot move with the wheels.



5a.
the bottom of the holder and the table top



  b.
the friction prevents the holder from moving forwards



  c.
As we pull the tape, the holder will move forwards.

(p.7)
C
1.
bearings



2.
smooth



3.
lubricants



4.
long and narrow

9.4
A
a.
larger

(p.8)

b.
weight



c.
increasing



d.
decreases



e.
decreases



f.
decreasing



g.
zero



h.
continues to move up with decreasing speed



i.
zero

(p.9)
B
1.
off



2.
water



3.
weightlessness



4.
friction



5.
long

(p.9)
C
1a.
No

b. Graph 1. After the bean pack leaves the hand, there is no pushing force acting on it. Due to the pull of gravity, it will move upwards with decreasing speed.



2a.
Both will move towards each other.



  b.
Both will move towards each other.



  c.
action, reaction



3a.
As the balloon pushes the air out, the air also pushes back the balloon. The car moves forwards.

b. Add some lubricating oil to the wheels and axles. (or Add ball bearings to the wheels.)



4a.
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  b.
liquid oxygen and hydrogen



  c.
They provide extra pushing force during lift off.



  d.
As the rocket pushes the hot gas out, the hot gas also pushes back the rocket. The rocket therefore moves up.



  e.
a satellite / Hubble Space Telescope



5.
The spacecraft and the astronaut inside 'fall' at the same speed. The floor of the spacecraft does not support the astronaut. The astronaut therefore has a sense of weightlessness.

(p.13)
D
a.
heat



b.
friction



c.
kinetic



d.
heat



e.
1 000°C


f.
astronauts



g.
insulating tiles



h.
heat shield



i.
conduction



j.
parachute

9.5
A
1.
very high temperatures
water-cooled underwear, heat-insulated spacesuit

(p.14)

2.
strong ultraviolet radiation
shiny spacesuit and coated visor



3.
no air in space
air-tight spacesuit with life support backpack



4.
weightlessness

The spacesuit should have a string connected to the spacecraft.



5.
fast moving dust
tough and many-layered spacesuit



6.
very low temperatures
shiny and heat-insulated spacesuit, underwear warmed by warm water circulation system or electric wirings

(p.15)
B
1.
•  recording data




•  writing report




•  taking photos




•  watching VCD




•  doing experiments  (any other reasonable answers)



2.
The bottle with a dull black surface will cool down most rapidly.




Its dull black surface reflects the smallest amount of heat radiation back into the bottle.

9.6
Space exploration is dangerous:

(p.16)
Space exploration is costly.


Space exploration is a threat of war.


Space exploration makes new materials:


Space exploration helps to find resources on other planets.


Spin-off products are produced.

Part 2   Integrated Exercises

(p.17)
A
1.
(


2.
(


3.
(


4.
(


5.
(


6.
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7.
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8.
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10.
(
(p.17)
B
1.
B



2.
C



3.
D



4.
C



5.
D



6.
C



7.
A



8.
B



9.
D



10.
D



11.
A



12.
B



13.
B



14.
B



15.
C



16.
D



17.
B



18.
B



19.
B



20.
D

(p.22)
C
1.
direction



2.
speed



3.
action



4.
reaction



5.
pushing force



6.
moving in space



7.
frictionless



8.
heat



9.
astronauts



10.
spacesuits



11.
spin-off products

(p.24)
D
1.
The shuttle is moving with decreasing speed in Fig. 2. It is because the air friction is larger than the pushing force.



2.
It can start the motion of the football.




It can change the direction of motion of the football.




It can stop the motion of the football.



3a.
1




6




4




2




3




5



  b.
1 and 2, 3 and 4, 5 and 6



  c.
He can push the box over some rollers. / He can add some lubricating oil on the floor.



4a.
i.
stream-lined




ii.
It can help reduce friction in air or in water.



  b.
The water acts as a lubricant. The friction between the wheels and the road is reduced. The car therefore skids.

c. a parachute / a kite



5a.
60 N



  b.
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  c.
equal, opposite



6a.
It is because the weight of a two-stage rocket will be smaller after the first stage rocket has been dropped off.



  b.
It is because there is no oxygen in space.



  c.
water



  d.
Advantage: Burning hydrogen is clean.




Disadvantage: It is too easy to burn.



  e.
velcro tape

(p.29)
E
Across
A1
push




D7
Friction

 


F4
Ariane




I3
direction




K13
oil




L1
mass




N1
hydrogen



Down
A1
pull




A3
speed

 


A8
astronaut




B11
action




C13
conduction




G15
shield




H4
tiles




H6
bearings





I10
oxygen
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eternal fuel tank







orbiter







solid rocket booster







rocket engines
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