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1. Problem Statement  

Given the parameters specified in the problem statement (see Appendix D for a clean copy of this 

problem statement), determine: 

 Case I – The earliest intercept time of the IRBM by the Patriot 

 Case II – The latest possible launch time and intercept time of the IRBM by the Patriot 

 Case III – The time of impact assuming the IRBM is NOT intercepted. 

Assume t = 0 at IRBM acquisition. 

 

2. Solution Technique: 

 Use MS Excel and the equation provided in 

the Appendix A problem statement to 

calculate the altitudes of the IRBM and 

Patriot warheads as a function of time t (in 

seconds). Analyze these altitudes for each 

of the cases: Case I, Case II, and Case III to 

determine solutions to each of the cases. 

 Use Mathcad 15.0 to analytically solve the 

Case I, Case II, and Case III equations for 

increased accuracy.  

 

 

3. Analysis: 

 

Case I – Earliest intercept with a Patriot missile 

launch at t = 12 seconds after target acquisition. 

 

The MS Excel solution graph is shown in Figure 1 

and detailed in Appendix A along with Mathcad 

solutions 

 

Figure 1 shows an early IRMB interception at 

approximately 106,000 ft at t = 25.5 seconds. 

  

Figure 1 
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Case II – Latest launch MS Excel graph is 

show in Figure 2 with Appendix B detailing 

the Excel and Mathcad solutions. 

 

Late launch time 42.3 seconds with an 

intercept at approximately 10,600 ft (2 

miles). 

 

 

  

 

 

 

 

 

 

 

 

 

 

Case III – Ground impact time for 

undestroyed warhead is shown in Figure 3  

 

Impact time = 45.46 seconds assuming the 

IRBM warhead is not intercepted. 

 

 

 

 

 

 

 

Figure 2 

Figure 3 
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4. Conclusions / Answers 

Table 1 summarizes solutions found numerically by MS Excel and analytically by Mathcad. 

 

Table 1 - Solution Summary 

Case MS Excel (numerical) Solution Mathcad (analytical) Solution 

Case I 
Impact time = 25.5 s  
Impact altitude = 106,000 ft 

Impact time = 25.356 s  
Impact altitude = 105517.851 ft 

Case II Late launch time = 42.3 s Late launch time =  42.2579 s 

Case III Ground impact time = 45.465 s Ground impact time = 45.469 s 

 

5. Final Comments 

 

(students – you could say a lot here about your findings) 
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Appendices 

Appendix A – Case I 
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Case I – Mathcad Solution
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Appendix B – Case II 
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Appendix C – Case III 
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Appendix D - Clean Copy of Problem Statement 

 


