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2. Homework NumPy in Electrical & Electromechanical Engineering 
System Description 
An electric DC motor is supplied by a voltage source. 

You are given measurements of voltage, current, speed, and torque over time. 

 

2. 1- Electrical Analysis 
Q1 Using NumPy, compute the electrical power input:  

Q2 Calculate the mean, max, and min values of the current. 

Q3 Determine the time instants where the current exceeds 3 A. 

2. 2- Mechanical Analysis 
Q4 Convert the motor speed from RPM to rad/s: 

 Q5 Compute the mechanical output power: 
  

Q6 Find the time instant where the maximum torque occurs. 

2. 3- Efficiency & Performance 
Q7 Using NumPy, compute the efficiency of the motor: 

 Q8 Find the average efficiency of the motor. 

Q9 Detect the operating points where the efficiency is greater than 80%. 
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2. 4- Signal & Array Processing 
Q10 Normalize the speed vector RPM between 0 and 1. 

Q11 Using NumPy indexing, extract: 

• First 3 values of current 

• Last 2 values of torque 

Q12 Compute the numerical derivative of speed with respect to time using NumPy. 

2. 5- Engineering Decision 
Q13 Assume: 

• Maximum allowed current = 3.5 A 

• Minimum required efficiency = 75% 

Using NumPy logical operations, determine: 

• Safe operating points 

• Unsafe operating points 

Q14 Count how many safe operating points exist. 

Q15 (Conceptual) Explain why vectorized NumPy operations are preferred over loops in engineering 

simulations. 
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