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SLOT: C2+TC2 

Programme Name & Branch : B. Tech – BMA/BME/BMM  

Course Code and Course Name : BMEE330L - Control Systems 

General instruction(s):  

• Answer All Questions  

• M - Max mark; CO – Course Outcome; BL – Blooms Taxonomy Level (1 – Remember, 2 

– Understand, 3 – Apply, 4 – Analyse, 5 – Evaluate, 6 – Create) 

• Course Outcomes 

1. Apply the concepts of control systems and modelling techniques. 

2. Develop various representations of system based on the first principles approach. 

3. Infer the domain specifications from the time and frequency response 

Q. 

No 

Question 
M CO BL 

1. Explain the concept of a closed-loop control system with a block diagram, and 

discuss the role of key elements (reference input, controller, process, sensor, 

feedback). Also, explain how positive and negative feedback affects system 

performance, stability, and accuracy. 
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2. Discuss examples of control systems in various applications, highlighting 

whether they are open-loop or closed-loop, and explain their role in each. 

Include at least two examples. 
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3. Write the differential equations governing the mechanical system shown in fig. 

and determine the transfer function.  
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4. Derive the governing equations for a simple heat transfer system, considering 

thermal resistance and capacitance. Explain the assumptions made and the steps 

involved in formulating the mathematical model. 
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5. The transfer function of a system is given by (𝑠) =
𝐾(𝑆+6)

𝑠(𝑆+2)(𝑠+5)(𝑠2+7𝑠+12)
 . 

Determine: (i) Poles (ii) Zeros (iii) Characteristic equation 

(iv) Pole-zero plot in the s-plane (v) System stability condition. 
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