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1. The mission of the solar flyer was to prove that
1) a vehicle can be powered by éolar energy.
2) asolar plane can fly.
3) planes could fly in the stratosphere for many months at a time.
4) Humans can create an atmospheric satellite.

2. The solar cell designed for the Pathfinder was

1) super efficient and paper thin. ' o . ] i,
ok o ol 0 8
7) made to work under water. RS jog)3 ogad gupaif
uwh'ﬁ:)U&g I 5555 - syl el
2) very heavy to provide enough power. Y "‘_’: ’; g;" : 03;‘:’:;{;9“
«§) able to convert sunlight into electricity L‘A_/WW-PHSOM’LOFQJ

3. The solar flyer was able to
1) fly for a short time.
2) stay in the stratosphere for a long time.
3) use gasoline for fuel.
4) make phone calis
4. The cost of ‘launching a satellite is
; 1) several million dollars. =} fifty million doHars.

2 ) three hundred million dollars. <4} wmulti-billion dollars.

5. Costly satellites could be replaced by
1) several fleets of helium balloons and planes.
2) fewer satellites taunched in the atmosphere.

3) space stations placed over several cities.

. 4) Solar flyers.

. Ty
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Mechatronics R&D Center, NTN Corporation, 1578, Higashikaizuka, Iwata, Shizuoka,
438 - 8510 Japan '

OPTICAL REVIEW Vol.6, NO.1(1999) 88-92

This paper reports on the development of a unique, high precision linear motor integrated air
slide table for precise positioning and its application to laser beam writers for photo-mask
pattern-making. The air slide table takes advantage of the balance between the air bearing's
levitating and magnetic forces. A brushless linear motor and a high resolution linear encader
are integrated into the table. The unique construction of the device results in a very compact
package with excellent accuracy. The basic characteristics of the air slide table are evaluated.
The device is applied to a laser beam writer, which must be capable of rendering minute and-
precise patterns for photo-masking equipment. Examples are given.including optical devices
such as wave guides and Fresnel zone pléfcs which were fabricated and- evaluated.
Experimental data is given to show that the Fresnel zone plate fabricated:here can be used to
focus a laser beam to the theoretical limit, just like a standard refractive lens.

e NETEAY
11. In which journal was this article published? eﬁ, &,‘w w;g”;.i B
1) Mechatronics R&D Center um-whd,s)swmgm e
2) NTN Corporation i S &y gl r yf -3 ¥4
3) Optical Review A4Y-FAYIT P
4) Japan T LWWw_paSOKh.OIQ‘
12. When was Research Article published?
L 1) 1999
7) 1988
3) 1992

4_) Both b and ¢

13. What device did this paper present to the readers?
1) linear motor
2) photo-mask
2) laser beam
4) airslide table

(f)
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Sz £(5) s b o5 b 5 (2aS3h e 4
int function f(int x) S

{
if x==1
; return 1;
return (x * (x — 1));
} . . ,
1(f | 24 v 120 v 50

. s T(5) b b 25 o f S22 Joda LAY
int function f(int x) S

{
if x==
return O;
return (X + f(x —1));
}
5(f 0 o 15 «v 14 ¢
: Sz 525 aelip (29> AT
void main( )
{
R(@nt*i,int * j) int c(4);
{ int m;
*i= ¥4 1; il =6;c2]=T;c[3] = §;
*j=*j+1; m = 2;
print £(" %d %d", %1, *j); R = (&m,&c[m]);
} ~ for(m=1Im <= 3;m++)
 print £(" %d",c[m]);
.
38688 67838 37678 38678
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void main( )

Q(inti, int * j) {
{ ; o int a,b;
i=1+10; a=2;
*j=*j+10; b=3
print (" %d %d", i,*); Q(a,&b);
} print f(" %d %d",a, b);
| }
13122 3¢ 12132 13 ¢ 121332 (v 121323 ¢

s 2y 4ol aahid (2rg)> Vo
type vect = array[1..3]of integer; '
pfocedure p;

var c,d : vect;

. procedure Q(K : vect;var L : vect);
m = integer;

. var n : integer;
begin

c[l] = 06;c[2] = 7;c[3] : 8;

d[l] == 6;d[2] == 7;d[3] .= 8;

Qe d);

for m:=1 to 3 do write(c[m]);
. for m=1to 3 do write(d{m}]);

end;
6 17867 8¢ 617 8 6 17 8 6786178y 678678

begin |
k[2] = k[2] +10;
1[2] = 1[2] + 10;

end;
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Read the text carefully and then answer the questions that follow.

Solar Flyer

With only the sun for fuel, eight tiny electric motors lift a huge, remotely controlled
airplane off a runway in Hawait and pull it to more than 80- thousand feet.

it's on a mission to prove an idea...that planes like this could fly for months on end in the
stratosphere. Ray Morgan, president of AeroVironment says, "What we're trying to do is
create what we call an atmospheric satellite, which operates and performs any of the
functions as a satellite would do in space, but does it very close in, in the atmaosphere.”

NASA is funding research with a former cold war spy plane proiotype.

Dick Swanson of Sun Power, Inc. says of the planes, "... A very light structure, but they
still needed a lot of power to keep this thing up at high altitude, so the other piece of the
puzzle is a very light weight, and very high performance solar cell."

Dick Swanson's solar cell is super efficient and paper thin. Thousands on the wings of
the pathfinder generate ten thousand watls. He says, "The solar cell converts sunlight
into electricity, or as AeroVironment likes to say, the plane is powered by its shadow..
Ha ha"

This plane is powered by conventional fan jets, and rather than stay in the stratosphere
for months at a time, two would fly in shifts sending and receiving phone calls over a
city.

- The pilots on board would be responsible for taking the plane off, going up to the
tocation, where they would be flying around in circles. Before they leave station, a
second plane comes up and assumes responsibility for wireless communications, then
there's a hand off.

‘Angel Technologies says a fleet of a thousand planes could provide
- telecommunications for three hundred cities around the world.

Sky Station says several fleets of helium balloons, say two hundred fifty over every
-major city, could also send cell signals from the stratosphere. And if any of this seems
far fetched, consider the incentive. Planes and balloons would cost only a fraction of the
fifty million dolfar a launch cost of satellites, and give new companies a piece of the
_multi-billion dollar communications business.
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6. With only the sun for , the solar plane takes off.
1) heat | 2) fuel
7) light 4.) launch
7. The plane is powered by fan jets.
1) high powered 3Z) twin engine
73} conventional : 4) solar
8. Rather than staying in the for many months, two planes will ﬂ; in‘
shifts.
i) atmosphere 2) airport
9 ) stratosphere 4) sky

9. Before plane one leaves the station, the second plane comes up and assumes
for the wireless communications.

1 responsibility 3) solar energy
) stratosphere 4) connection
16. A fieet of a thousand planes could provide for three hundred cities

around the world.

{) energy 2) telecommunications

7)) water A) sun heat

. Directions: Read the excerpt of a journal abstract below, and then answer the {following
- questions by writing your answers onto the answer sheets.

—_———

if Development of a Unique, High Precision Linear Motor Integrated Air Slide ':
i Table, and Its Application to Laser Beam Writers ‘
Hajime ONDA
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14. Why did the author say that the device had a unique construction?
1) Itis compact and has high accuracy
9} ltcan be applied to laser beam writers
2) ltuses magnetic forces
4) It has a brushless linear motor

15. Why was it important that the device presented in this paper have high precision?
1) Because it is capable of rendering minute and precise patierns for photo-masking
equipment when applied to a laser beam writer.
2) Because it can be used to focus a laser beam to the theoretical limit. just like a standard
refractive lens.
2) Because it is applied to a laser beam writer.
_f,) Because it is used for optical purposes.

16. What is the relationship between the Fresnel zone plates and the device being reported
in this paper?

4) Thisdevice is more precise than the Fresnel zone plates.

2) Both are used for optical purposes.

Z) Both function as a standard refractive lens

4) The Fresnel zone plates are older than this device.

17. What is the meaning of the word "integrated" in this abstract?
1) Buiit-in
2) Conducted
2) Mounted
4) Invested

18. What is the meaning of the word ""render" in this abstract?
1) Return
2) Deliver
2) Conduct
4,) Represent

19. What is the meaning of the word "'fabricated’ in this abstract?
1) Madeup
2} Dedicated
%) Forged
4) Bothaand ¢

20. What is the meaning of the word "evaluated" in this abstract?
1) Determined
7)) Assessed
2) Questioned

4) Defined
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