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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 Vs = Vp. The threshold

voltage (V1) of MOSFET is 1 V. If the drain current (Ip) is 1 mA for Vgs = 2 V, then calculate
drain current for Vgs =3 V.

Tutorial Sheet-1 (EMD Analysis)

Year: II yr, Semester: III semester

Course: ELECTRONIC DEVICES(7EC5-11)

Q No. CcO Remarks

1. 1 E

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




Swami Keshvanand Institute of Technology, M & G, Jaipur
111 B. Tech. (V Sem.) Electrical Engineering
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) _/.ﬁ_:/_c:é/ .
ANS: f=M1 X'l + Bz(xl —xz) +le1
0:M2.i'2+ Bz(kz—xl)‘Fkxz
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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 'i'l + Bz(xl - xz) + kl(xl - xz)
0= MZ 'i'Z + Bzxz + Bl(xZ — xl) + kz X2 + kl(xz — x1)
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3) Write the differential equations describe in the mechanical systems shown In tigure below and draw

its analogues electrical network using both analogies. (E)
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ANS: f = My X; + ByXxq + B3(x; — X3) + kyx4
0=M,Xx,+ By,x, + B3(x, —x;) + ky x5




Swami Keshvanand Institute of Technology, M & G, Jaipur
111 B. Tech. (V Sem.) Electrical Engineering
w Subject: Control System (5EE4-03)
Unit-1: Introduction to Control Problem
Tutorial Sheet-2: Mathematical Modelling of Physical Systems

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)
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ANS: 0 =M, X1+ B1xq1+B3(x1 —x2)+ kixq + kz(xl — X3)
f=M; X, + Byxy + B3(ky — xq)+ kp(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 = Ml kl + lel + Kz(xl — xz) + kl X1
0=M; 3%+ Ky(xz2 —x1)
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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 = sz + Kz(xz - xl)
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Swami Keshvanand Institute of Technology, M & G, Jaipur
111 B. Tech. (V Sem.) Electrical Engineering
W Subject: Control System (5EE4-03)
Unit-1: Introduction to Control Problem
Tutorial Sheet-2: Mathematical Modelling of Physical Systems

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: '
X,(s)  sBi+K;
X;(s) sB;+K;+K,

8) Write the differential equations describe in the mechanical systems shown in figure below and draw
its analogues electrical network using both analogies. (M)

—.FCED_1_, My —75?&“1-'/ Ma ?&Fka_ AR
, V
___'_— 7 — /
“ ar— 1 f’

ANS: f =M X1+ Bix1+ kixq +k3(x1—x2)
0 == MZ 52,'2 + Bzxz + kzxz + k3(x2 - xl) + k4(x2 - X3)
0 = M3 X3+ ky(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)
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ANS: T == K1(01 - 02)
0 =]1é2 + Bléz + Bg(éz - 03) + K1(92 - 91)
0 =]2é3 + 3293 + 33(93 - 02) + K293




Swami Keshvanand Institute of Technology, M & G, Jaipur
111 B. Tech. (V Sem.) Electrical Engineering
w Subject: Control System (5EE4-03)
Unit-1: Introduction to Control Problem
Tutorial Sheet-2: Mathematical Modelling of Physical Systems

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

electrical networks using both analogies. (D)
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ANS: 0 =M1 X1+ Bl(xl—x2)+k1(x1—x2)
f=M;Xx; + Byx, + By(x; — %) + kyxy + kq(x2 — x9)
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