
Altitude  Tracking 102
cool enough....but...

it's on a "need to know" basis...
and you TOTALLY need to know!

Learning how to calculate the height of just about anything...
	 	 (or in this case - a rocket)

#1	 How far are you from the launch pad?  This is known as the baseline.  The Quest [          ]
	 Skyscope uses a 100 yard (or 300 foot) baseline.  This is the length of a football field.

#2

Angle Tangent Angle Tangent Angle Tangent

0 0.0000 30 0.5773 60 1.7317

1 0.0175 31 0.6008 61 1.8037

2 0.0349 32 0.6248 62 1.8804

3 0.0524 33 0.6493 63 1.9622

4 0.0699 34 0.6744 64 2.0499

5 0.0875 35 0.7001 65 2.1440

6 0.1051 36 0.7265 66 2.2455

7 0.1228 37 0.7535 67 2.3553

8 0.1405 38 0.7812 68 2.4745

9 0.1584 39 0.8097 69 2.6044

10 0.1763 40 0.8390 70 2.7467

11 0.1944 41 0.8692 71 2.9033

12 0.2125 42 0.9003 72 3.0767

13 0.2309 43 0.9324 73 3.2698

14 0.2493 44 0.9656 74 3.4862

15 0.2679 45 0.9999 75 3.7306

16 0.2867 46 1.0354 76 4.0091

17 0.3057 47 1.0722 77 4.3295

18 0.3249 48 1.1105 78 4.7023

19 0.3443 49 1.1502 79 5.1418

20 0.3639 50 1.1916 80 5.6679

21 0.3838 51 1.2347 81 6.3095

22 0.4040 52 1.2798 82 7.1099

23 0.4244 53 1.3269 83 8.1372

24 0.4452 54 1.3762 84 9.5045

25 0.4663 55 1.4279 85 11.4157

26 0.4877 56 1.4823 86 14.2780

27 0.5095 57 1.5396 87 19.0404

28 0.5317 58 1.6001 88 28.5437

29 0.5543 59 1.6640 89 56.9168

Standard Table of Tangents

#3

#4
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What are we measuring?
If you were measuring the height of a building [      ] you would "point" (otherwise known 
as "sight") the Skyscope at the very top of the building and then "freeze" the pendulum.  

Because we're trying to find out the max. altitude (or height) of a rocket's [         ] flight we 
have to follow the rocket's path until the point of apogee. The point of apogee is the highest 	
	 	 	         point of the rocket's flight.  When the rocket reaches apogee we 	
	 	 	 	 freeze the pendulum and then record the angular distance 
	 	 	 	   shown on the side.

	 The "angular" WHAT?
The angular distance!  This is the angle (measured in degrees) 
between the launch pad and the point of apogee.

	 O.k.  Anything else?
Nope.  Just a bit of rocket science.  Ready?

Look up your angular distance on a Table of Tangents. 
Find it?  Cool.  

Next, find the corresponding ratio.  Got it? 

Now, multiply that ratio by the baseline
(in this case the baseline will be "300" feet).

I THINK I've got it...

The number you come up with 
is the height of your rocket 

(in feet) at the point of apogee 



Altitude  Tracking 102 O.K.  Now it's YOUR turn.

"I think I have it now.  You're saying that I need to know the distance from me to 
the bottom of the object I am measuring (the baseline).  Then (using the Skyscope) I 
need to estimate the number of degrees between the bottom and the top (the 
angular distance).  Then...oh crud....what's next?  

1:30 am.  Tuesday.

You roll out of bed because the neighbor's dog 
[        ] is barking like crazy.  There are bright 
lights coming from outside.

You look out.  You yawn.

Yup. It's ANOTHER UFO. [         ] It's hovering 
right over your neighbor's backyard doghouse.

You are 100 yards (300ft) from the doghouse. 
Using your Skyscope [         ] you estimate the 
angular distance from the doghouse to the UFO 
is 60 degrees.

How high is the UFO above Spot's doghouse?

2:20 PM.  Thursday     

Your best friend has just been bitten by a small 

spider.  Now he has super-powers.  At soccer 

practice he is able to kick the ball [      ] so high 

up it comes down covered with snow [      ].    

In order to document how high the soccer ball is 

at apogee you grab a Skyscope [         ] and get 

ready for his next kick.

You are 100 yards (300 ft) from your best friend.  

After he kicks straight up you estimate the 

angular distance from him to the ball is 88 

degrees.

How high is the soccer ball traveling?

CASE #2

"Next is the "rocket science" part.  Use the angular distance to find 

the equivalent tangent on the chart.  Then just do the math:

		
[tangent]  X  [baseline] =  height

...and you have the answer!
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	 	     Wrap your brain 
	 	     around THIS!

If the angular distance is less than 45 degrees then 
your altitude will always be less than your baseline...

If the angular distance is more than 45 degrees the 
altitude will always be more than your baseline...

Can you explain why?

© 2005 Quest Aerospace Inc.  This worksheet is part of the Altitude102 unit available for free download at www.questaerospace.com 
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Crossword 
Challenge

Across
2 	 On the rocket's flight path this is the very top.
4 	 A ___________ is a type of recovery device.
6 	 The "________ read" method is less precise than the 	 	
	   "tangent calculation" method.
8 	 Distance from the observer to the launch pad.
10 	 On a model rocket the ________ ensure that the rocket 	
	   travels straight.

Down
1 	 An ________________ converts electrical current into heat.
3 	 The model rocket motor emits tracking smoke during 
	   the __________ phase.
5 	 The ____________ distance is the number of degrees 	 	
	   between the launch pad and the rocket at apogee.
7 	 The force generated by a model rocket motor is 
	   called ____________.
9 	 A model rocket will always angle into a strong _______.

© 2005 Quest Aerospace, Inc

For more resources like this visit us on the web!  www.questaerospace.com



Crossword 
Challenge
Teachers Key

Across
2 	 On the rocket's flight path this is the very top.
4 	 A ___________ is a type of recovery device.
6 	 The "________ read" method is less precise than the 	 	
	   "tangent calculation" method.
8 	 Distance from the observer to the launch pad.
10 	 On a model rocket the ________ ensure that the rocket 	
	   travels straight.

Down
1 	 An ________________ converts electrical current into heat.
3 	 The model rocket motor emits tracking smoke during 
	   the __________ phase.
5 	 The ____________ distance is the number of degrees 	 	
	   between the launch pad and the rocket at apogee.
7 	 The force generated by a model rocket motor is 
	   called ____________.
9 	 A model rocket will always angle into a strong _______.

© 2005 Quest Aerospace, Inc

For more resources like this visit us on the web!  www.questaerospace.com
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