
 

ARO 102L — Introduction to Astronautics 
Winter 2015  

 
Homework #2 (Due 2/6/15) 

 
1. Plot Thrust vs. Time from all teams in your section. For example, section 3 should have 5 

plots (or curves) 

2. For each plot find the Isp of the engine by numerically integrate the area under the curve. 

3. Find the average Isp for all engines. Turn in calculations or excel sheet with results. 

4. What was the amount of fuel used (weight of the rocket before the burn minus the weight 
after the burn)? 

5. List your group number and the members of your group.  What was your role in the 
group. 

 

Note #1: For the plot do not use the date/time on the x-axis (doesn't have the resolution), but 
instead plot time on the x-axis.  Remember the start time is listed on the excel sheet as: 

Logging Interval: 100 millisecondsStart Time: 1/30/2015 8:33:16 AM 

So every data point is 0.1 sec from that time.  So create another column with time from start 
instead.  For example, the 1st entry is 0.0 sec, the next line is 0.1 sec, the next line is 0.2 sec, etc. 

Use the attached plot as an example. 

  

Note #2: Isp is defined as 

Isp(static_ test ) =
TiΔti∑

Δm ⋅ g0
 



 

where 

 

Ti ≡ thrust in Newtons (not lbs)
Δti = 0.1 sec ≡ time inrecement
Δm =minitial −mfinal ≡mass of burned fuel

g0 = 9.806 m / s2 ≡ gravitational constant at SSL

 

 

Note #3: Steps to find Isp 

1. The way to compute Isp is to fist multiple Ti by Δti  for all time steps. (Note some will 
have zeros.  The 1st data point should be zero.  If you have a non-zero thrust initial then 
that means the instrument was reading some false thrust on the system. So you must 
subtract that thrust amount from all your thrust level.  For example, if you initial thrust is 
0.01 lbs even though you haven’t fired anything then you need to subtract 0.01 lbs from 
all the thrust reading.) 

2. Next, add up all the Ti × Δti , so find TiΔti∑ . 

3. Lastly divide it by Δm ⋅ g0  

 


