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11T B.Tech II Semester Examinations,December 2010
INTRODUCTION TO SPACE TECHNOLOGY
Aeronautical Engineering
Time: 3 hours Max Marks: 80
Answer any FIVE Questions
All Questions carry equal marks
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1. (a) Assume that the Earth station near the equator and the Earth station at
a high latitude region are both observing distance variation of the same geo
stationary satellite. How would these variations differ between t o Earth
stations.

(b) When walking on a circus tight rope, balance is achievéd bygstréching both
re

the arms all way out by holding a long bar. Show thag th ed out arms
or the bar correspond to a reaction wheel used im a 0 tum three axis

stabilized satellite. [8+8]
2. (a) Write the important features of a sat in ‘geostationary orbit.

(b) The Virginia Tech earth stati c at 80.438° longitude and 37.229° N
latitude. Calculate the log imith and elevation angles) to a geosyn-
chronous satellite who -satellite point is located at 121° W longitude.

(¢) Why do signal lo occur iythe earth’s atmosphere for satellite communica-

S
tion? Write t 10nospheric effects.
[6-+6+4]

3. Consi he motion of a rocket in free space and obtain Tsiolkovsky’s equation
to pre e velocity increment in the vehicle. Further, obtain expression for the
velocity ilgrement at its burnout condition. Discuss the ideal velocity variation for
different mass ratios. [16]

4. Write short notes on the following:

)
b) Solar constant
(c) Parking orbit
(d) Geostationary orbit. [4+44+4-+4]
5. (a) Calculate the velocity of an artificial satellite orbiting the Earth in a circular

orbit at an altitude of 200 km above the Earth’s surface.
(b) Calculate the period of revolution for the satellite in the above problem. [8+8]

6. (a) What are the forces that act on a re-entry vehicle? Among these which is the
dominant force during re-entry? Elucidate.
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(b) A vehicle attempting to aero-brake into orbit around Mars needs to achieve
an equivalent AV, of 2 km s!. If the entire aero-braking maneuver lasts
for 10 minutes, estimate the drag force acting on the vehicle in the process, in
terms of g’s.

[8+8]

7. (a) A satellite is launched into a low Earth orbit an altitude of 400 km, velocity
of 8,000 m/s with ® equal to 12°. Calculate the satellite’s altitudes at perigee
and apogee.(® is the flight path angle, the angle between the local horizontal
and the velocity vector)

(b) Calculate the eccentricity of the orbit of the satellite in the above problem.

8. Describe the rocket motion in a homogeneous gravitational €ield fer fwo cases of
pitch angles; (a) 90°, and (b) less than 90°. 16]
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1. (a) What are the forces that act on a re-entry vehicle? Among these which is the
dominant force during re-entry? Elucidate.

(b) A vehicle attempting to aero-brake into orbit around Mars ne achieve
an equivalent AV, of 2 km s™1. If the entire aero-braki r lasts
for 10 minutes, estimate the drag force acting on the vehi€le inyt rocess, in
terms of g’s.

[8+8]

2. (a) Assume that the Earth station near the the Earth station at

O a
a high latitude region are both obser distancé®ariation of the same geo
stationary satellite. How would these v: iffer between these two Earth

stations.

(b) When walking on a cirgu§ tigh alance is achieved by stretching both
the arms all way owsly holding a¥long bar. Show that the stretched out arms
or the bar corresp@n reaetion wheel used in a zero momentum three axis

stabilized s 848
3. (a) A satel ed into a low Earth orbit an altitude of 400 km, velocity
ofg8,00 ith ® equal to 12°. Calculate the satellite’s altitudes at perigee

an ogee. (P is the flight path angle, the angle between the local horizontal
and the velocity vector)

(b) Calculate the eccentricity of the orbit of the satellite in the above problem.
[10+-6]

4. Describe the rocket motion in a homogeneous gravitational field for two cases of
pitch angles; (a) 90°, and (b) less than 90°. [16]

5. Write short notes on the following:
(a) Particle motion in a uniform gravity field
(b
(c
d

Solar constant
Parking orbit
Geostationary orbit. [4+44+4-+4]

a) Write the important features of a satellite in geostationary orbit.

)
)
)
(d)

6. (a)
(b) The Virginia Tech earth station is located at 80.438° longitude and 37.229° N

latitude. Calculate the look angles (azimuth and elevation angles) to a geosyn-
chronous satellite whose sub-satellite point is located at 121° W longitude.
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(¢) Why do signal losses occur in the earth’s atmosphere for satellite communica-
tion? Write a note on ionospheric effects.
[6+6-+4]

7. (a) Calculate the velocity of an artificial satellite orbiting the Earth in a circular
orbit at an altitude of 200 km above the Earth’s surface.

(b) Calculate the period of revolution for the satellite in the above problem. [8+8]

8. Consider the motion of a rocket in free space and obtain Tsiolkovsky’s equation
to predict the velocity increment in the vehicle. Further, obtain expression for the
velocity increment at its burnout condition. Discuss the ideal velocity variation for
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1. Consider the motion of a rocket in free space and obtain Tsiolkovsky’s equation
to predict the velocity increment in the vehicle. Further, obtain expression for the

velocity increment at its burnout condition. Discuss the ideal velocit iation for
different mass ratios. [16]
2. Describe the rocket motion in a homogeneous gravitational or two cases of
pitch angles; (a) 90°, and (b) less than 90°. [16]
3. (a) What are the forces that act on a re-entry gehic ong these which is the

dominant force during re-entry? Elucidate.

round Mars needs to achieve
e entire aero-braking maneuver lasts
cting on the vehicle in the process, in

(b) A vehicle attempting to aero-br
an equivalent AV,.,., of 2 k
for 10 minutes, estimate d

terms of g’s.
848
ched ifito a low Earth orbit an altitude of 400 km, velocity

® equal to 12°. Calculate the satellite’s altitudes at perigee
is the flight path angle, the angle between the local horizontal

4. (a) A satellited
of 8,0
apd’apog@e. (¢
an vel®city vector)

(

)
b) Calculate the eccentricity of the orbit of the satellite in the above problem.
[104-6]

5. (a) Write the important features of a satellite in geostationary orbit.

(b) The Virginia Tech earth station is located at 80.438° longitude and 37.229° N
latitude. Calculate the look angles (azimuth and elevation angles) to a geosyn-
chronous satellite whose sub-satellite point is located at 121° W longitude.

(c) Why do signal losses occur in the earth’s atmosphere for satellite communica-
tion? Write a note on ionospheric effects.

[6+6-+4]
6. Write short notes on the following:
(a) Particle motion in a uniform gravity field
(b) Solar constant
(¢) Parking orbit
(d) Geostationary orbit. [4+4+4+4]
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7. (a) Calculate the velocity of an artificial satellite orbiting the Earth in a circular
orbit at an altitude of 200 km above the Earth’s surface.

(b) Calculate the period of revolution for the satellite in the above problem. [8+8]

8. (a) Assume that the Earth station near the equator and the Earth station at
a high latitude region are both observing distance variation of the same geo
stationary satellite. How would these variations differ between these two Earth
stations.

(b) When walking on a circus tight rope, balance is achieved by stretching both
the arms all way out by holding a long bar. Show that the stretched out arms
or the bar correspond to a reaction wheel used in a zero moment ree axis

[

stabilized satellite. 8+8|
N E @
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1. Consider the motion of a rocket in free space and obtain Tsiolkovsky’s equation
to predict the velocity increment in the vehicle. Further, obtain expression for the
velocity increment at its burnout condition. Discuss the ideal velocity gamiation for
different mass ratios. [16]

2.

(a)

Assume that the Earth station near the equator a e Aarthystation at
a high latitude region are both observing distancg variati e same geo
stationary satellite. How would these variations4li en these two Earth
stations.

ieved by stretching both
that the stretched out arms
used in a zero momentum three axis
[8+8]

When walking on a circus tight rope, Balan
the arms all way out by holdmg
or the bar correspond to a rea
stabilized satellite.

Calculate the vel of an%artificial satellite orbiting the Earth in a circular
orbit at an altitu km above the Earth’s surface.

Calculate th evolution for the satellite in the above problem. [8+8]

t arelghe¥orces that act on a re-entry vehicle? Among these which is the
domig@nt force during re-entry? Elucidate.

A vehicle attempting to aero-brake into orbit around Mars needs to achieve
an equivalent AV, of 2 km s!. If the entire aero-braking maneuver lasts
for 10 minutes, estimate the drag force acting on the vehicle in the process, in
terms of g’s.

[8+8]

Write the important features of a satellite in geostationary orbit.

The Virginia Tech earth station is located at 80.438° longitude and 37.229° N
latitude. Calculate the look angles (azimuth and elevation angles) to a geosyn-
chronous satellite whose sub-satellite point is located at 121° W longitude.

Why do signal losses occur in the earth’s atmosphere for satellite communica-
tion? Write a note on ionospheric effects.
[6+644]

A satellite is launched into a low Earth orbit an altitude of 400 km, velocity
of 8,000 m/s with ® equal to 12°. Calculate the satellite’s altitudes at perigee
and apogee.(®P is the flight path angle, the angle between the local horizontal
and the velocity vector)
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(b) Calculate the eccentricity of the orbit of the satellite in the above problem.

[10-+6]

7. Describe the rocket motion in a homogeneous gravitational field for two cases of
pitch angles; (a) 90°, and (b) less than 90°.

8. Write short notes on the following:

b
(c

(
(

Parking orbit

)
)
)
)

(d) Geostationary orbit.

Solar constant

a) Particle motion in a uniform gravity field

K Kk ok k
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