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18. Tutorial Sheets (with EMD Analysis) 
 

Tutorial Sheet-1 

1. What are the various CMOS fabrication techniques 

2. Explain the basic steps of PMOS fabrication.  

3. Derive the V-I characteristic equation (Drain current equation) for NMOS in linear and 

saturation modes. 

4. Explain the working principal of Enhancement type nMOS transistor. 
5. Discuss the aspects of threshold voltage and derive the expression for overall threshold voltage 

for n-channel MOSFET. 

6. What is Latch – up? How it can be prevented? 

7. Why NMOS technology is preferred more than PMOStechnology 

8. What is substrate-bias effect or Body effect? 

9. What are the advantages and disadvantages of SOI method of CMOS fabrication? 

10. The drain of an n – channel MOSFET is shorted to the gate so that V�� = V�. The threshold 

voltage (VT) of MOSFET is 1 V. If the drain current (ID) is 1 mA for VGS = 2 V, then calculate 

drain current for V�� = 3 �. 

 
Tutorial Sheet-1 (EMD Analysis) 

Year: II yr, Semester:  III semester   

 

Course: ELECTRONIC DEVICES(7EC5-11) 

Q No. CO Remarks 
1.  1 E 
2.  1 M 

3.  1 M 
4.  1 E 
5.  1 M 

6.  1 M 

7.  1 M 

8.  1 E 

9.  1 M 

10.  1 D 

 
**E: Easy, M: Moderate, D: Difficult 
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Subject: Control System (5EE4-03) 

Unit-1: Introduction to Control Problem 

Tutorial Sheet-2: Mathematical Modelling of Physical Systems 
 

 

1) Write the differential equations describe in the mechanical systems shown in figure below and draw 

its analogues electrical networks using both analogies. (E) 

ANS:      𝒇 = 𝑴𝟏 𝒙̈𝟏 + 𝑩𝟐(𝒙̇𝟏 − 𝒙̇𝟐) + 𝑩𝟏𝒙̇𝟏 

                𝟎 = 𝑴𝟐 𝒙̈𝟐 + 𝑩𝟐(𝒙̇𝟐 − 𝒙̇𝟏) + 𝒌 𝒙𝟐 

                

 

 

 

 

 

2) Write the differential equations describe in the mechanical systems shown in figure below and draw 

its analogues electrical network using both analogies. (E) 

ANS: 𝒇 = 𝑴𝟏 𝒙̈𝟏 + 𝑩𝟐(𝒙̇𝟏 − 𝒙̇𝟐) + 𝒌𝟏(𝒙𝟏 − 𝒙𝟐) 

𝟎 = 𝑴𝟐 𝒙̈𝟐 + 𝑩𝟐𝒙̇𝟐 + 𝑩𝟏(𝒙̇𝟐 − 𝒙̇𝟏) + 𝒌𝟐 𝒙𝟐 + 𝒌𝟏(𝒙𝟐 − 𝒙𝟏) 

 

 

 

 

 

 

3) Write the differential equations describe in the mechanical systems shown in figure below and draw 

its analogues electrical network using both analogies. (E) 

 

 

 

 

 

 

ANS: 𝒇 = 𝑴𝟏 𝒙̈𝟏 + 𝑩𝟏𝒙̇𝟏 + 𝑩𝟑(𝒙̇𝟏 − 𝒙̇𝟐) + 𝒌𝟏𝒙𝟏  

𝟎 = 𝑴𝟐 𝒙̈𝟐 + 𝑩𝟐𝒙̇𝟐 + 𝑩𝟑(𝒙̇𝟐 − 𝒙̇𝟏) + 𝒌𝟐 𝒙𝟐  
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4) Write the differential equations describe in the mechanical systems shown in figure below and draw 

its analogues electrical network using both analogies. Also, obtain the transfer function. (M) 

 

ANS:  𝟎 = 𝑴𝟏 𝒙̈𝟏 + 𝑩𝟏𝒙̇𝟏 + 𝑩𝟑(𝒙̇𝟏 − 𝒙̇𝟐) + 𝒌𝟏𝒙𝟏 + 𝒌𝟐(𝒙𝟏 − 𝒙𝟐) 

𝒇 = 𝑴𝟐 𝒙̈𝟐 + 𝑩𝟐𝒙̇𝟐 +  𝑩𝟑(𝒙̇𝟐 − 𝒙̇𝟏)+ 𝒌𝟐(𝒙𝟐 − 𝒙𝟏) 

 

5) Obtain the nodal for the mechanical system shown in figure below and draw its analogues electrical 

networks using both analogies. (M) 

ANS:  𝒇 = 𝑴𝟏 𝒙̈𝟏 + 𝑩𝟏𝒙̇𝟏 + 𝑲𝟐(𝒙𝟏 − 𝒙𝟐) + 𝒌𝟏 𝒙𝟏  

                𝟎 = 𝑴𝟐 𝒙̈𝟐 + 𝑲𝟐(𝒙𝟐 − 𝒙𝟏) 

 

 

 

 

 

 

6) Obtain the nodal equations for the mechanical system shown in figure below and draw its analogues 

electrical networks using both analogies and also calculate its transfer function. (M) 

ANS:   𝒇 = 𝑴 𝒙̈𝟐 + 𝑲𝟐(𝒙𝟐 − 𝒙𝟏) 

    𝟎 =  𝑲𝟐(𝒙𝟏 − 𝒙𝟐) + 𝑲𝟏𝒙𝟏 

𝑿𝟐(𝒔)

𝑭(𝒔)
=

𝟏

𝑴𝒔𝟐 +
𝑲𝟏𝑲𝟐

𝑲𝟏 + 𝑲𝟐
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7) Write the differential equations describe in the mechanical systems shown in figure below and draw 

its analogues electrical network using both analogies. Also, obtain the transfer function. (M) 

𝐀𝐍𝐒: 

𝑿𝒐(𝒔)

𝑿𝒊(𝒔)
=

𝒔𝑩𝟏 + 𝑲𝟏

𝒔𝑩𝟏 + 𝑲𝟏 + 𝑲𝟐

 

 

 

 

 

8) Write the differential equations describe in the mechanical systems shown in figure below and draw 

its analogues electrical network using both analogies. (M) 

 

ANS:  𝒇 = 𝑴𝟏 𝒙̈𝟏 + 𝑩𝟏𝒙̇𝟏 + 𝒌𝟏𝒙𝟏 + 𝒌𝟑(𝒙𝟏 − 𝒙𝟐) 

𝟎 = 𝑴𝟐 𝒙̈𝟐 + 𝑩𝟐𝒙̇𝟐 + 𝒌𝟐𝒙𝟐 +  𝒌𝟑(𝒙𝟐 − 𝒙𝟏) +  𝒌𝟒(𝒙𝟐 − 𝒙𝟑) 

𝟎 = 𝑴𝟑 𝒙̈𝟑 +  𝒌𝟒(𝒙𝟑 − 𝒙𝟐) 

9) Obtain the nodal equations for the mechanical system shown in figure below and draw its analogues 

electrical networks using both analogies. (D) 

 

ANS:   𝑻 = 𝑲𝟏(𝜽𝟏 − 𝜽𝟐) 

𝟎 = 𝑱𝟏𝜽̈𝟐 + 𝑩𝟏𝜽̇𝟐 + 𝑩𝟑(𝜽̇𝟐 − 𝜽̇𝟑) + 𝑲𝟏(𝜽𝟐 − 𝜽𝟏) 

𝟎 = 𝑱𝟐𝜽̈𝟑 + 𝑩𝟐𝜽̇𝟑 + 𝑩𝟑(𝜽̇𝟑 − 𝜽̇𝟐) + 𝑲𝟐𝜽𝟑 
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10) Obtain the nodal equations for the mechanical system shown in figure below and draw its analogues 

electrical networks using both analogies. (D) 

 

ANS:  𝟎 = 𝑴𝟏 𝒙̈𝟏 + 𝑩𝟏(𝒙̇𝟏 − 𝒙̇𝟐) + 𝒌𝟏(𝒙𝟏 − 𝒙𝟐) 

𝒇 = 𝑴𝟐 𝒙̈𝟐 + 𝑩𝟐𝒙̇𝟐 + 𝑩𝟏(𝒙̇𝟐 − 𝒙̇𝟏) + 𝒌𝟐𝒙𝟐 +  𝒌𝟏(𝒙𝟐 − 𝒙𝟏) 
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