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Student Name: Student Number:

Faculty of Engineering / Dept. of Electrical Engineering
Final Exam, Second Semester: 2024/2025

Course Title: Control Systems Sec. 1 Date: 24/06/2025
Course No: 610414+620443+640344 Time allowed: 2 hours
Lecturer: Dr. Mohammed Mahdi No. of Pages: 8 pages
Internal Examiner: Dr. Hisham Hussein Coordinator: None
Question 1: Basic Notions (10 Marks)

Objectives: This question is about basic concepts of control systems.
Outcomes: K1 (Basic Sciences Principles), K2 (Engineering Sciences)

Question 2: Familiar Problems Solving (10 Marks)
Objectives: This question is about general time response of control system.
Outcomes: K4 (Design and Tools)

Question 3: Unfamiliar Problems Solving (10 Marks)
Objectives: This question is about block diagram and Signal Flow Graph.
Outcomes: S3 (Engineering Problem Solving)

Question 4: Unfamiliar Problems Solving (10 Marks)
Objectives: This question is about absolute stability and Root-locus
Outcomes: S3 (Engineering Problem Solving)



Question: 1 2 3 4 Total
Points: 10 10 10 10 40
Score:

Question 1: (10 Marks)

2. The peak overshoot of the system transfer function

3. The root locus system 1 + k

4.

5.

Given

A) Underdamped

A) 1.63 %

A) - 4.22

R(s)

1. The output response of the following block diagram is

Y(s)

A) —5et + 8e?t

Y(s) _

s2+2

R(s) s3+2s+1

A) 0,2

N R 100
T s(s+6)
B) Overdamped

B) 16.3 %

1

s(s+10)(s+20)

B) - 15.77

. 3s+2
Given F(s) = 23512 then f(t) equals to:

3s

C) critically damped

2— iS:
S<+5s5+25

C) None of the given

has the breakaway point on x-axis at:

B) — 57t + 8e

B) 2, °©

C) None of the given

C) None of the given

then Y(0), Y (o) respectively are:

C) None of the given




Question 2 (10 Marks)

; Y(s)
Given R(s)  sZ+4s+4

e Y (t) for a unit step change in input.
¢ Kind of response.
e System’s parameters (K, w,, daming ratio, ts(5 %), and tr.

it is required to find:



Question 2 (10Marks)

A) Given the following Signal Flow Graph, it is required to findP4, P,, 44,4, and A.
(5 Marks)



B) Given the following block diagram, apply Block diagram simplifications rules to find
transfer function C(s) / R(s) and kind of response.
(5 marks)

s+2




Question 4. (10 Marks)

A) For the following chracteristics equation, apply Routh-Herwitz criterion to check

system absolute stability. (5 Marks)
s° + 2s*+4+2s3 + 452+ 11s+10 =10




1+ k (s?+55+6)

B) Given: s(s2+10s+25)

= 0 it is required to show in details the first three

procedural steps of its root locus sketch. (5 marks)







