
































































RAO BAHADUR Y. MAHABALESWARAPPA ENGINEERING COLLEGE, BALLARI 
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING 

 

CONTINOUS INTERNAL EVALUATION -II (20-21 Even Sem) 
 

Staff Name : Mrs.Suvarna Patil /  
Mr.Sharana Basavaraj B 

Sem :4th     Sec: A & B 
 

Date:17/07/2021 
Time:3pm to 4.30pm 

Course Name : Control Systems Course Code : 18EC43 
Prerequisites: Mathematics & Network Theory. 

          

 NOTE: Answer five questions, each carries 10marks    Max Marks: 5*10= 50 
 

Q 
No 

QUESTIONS BTL CO PO 

 
1 

Compute steady state error when the applied input is 3+2t+1/6t
2 
for an 

unity feedback system having G(S)=  15(S+2) 

                                                                S
2
(S+1) 

OR 

Compute the value of gain K to limit steady state error to 4 when the 

input to system is 1+10t+80t
2
 for a given system G(S)H(S) =        K 

                                                                                      S2
(S+20)(S+30) 

3 3 1,2,3 

2 

3 
 

Calculate rise time, peak time, peak overshoot & settling time for an 

second order system having transfer function           25 

                                                           S
2
+8S+25 

OR 
Calculate peak time, peak overshoot & settling time for an second order 

system having differential equation in S domain as Y(S)[S
2
+5S+9]=9X(S). 

3 3 1,2,3 

4 

5 

Define the terms Delay time, rise time, peak time & peak overshoot with 

equation & diagram. 

OR 
Calculate damping ratio, natural frequency & expression for output 

response if subjected to unit step input as shown in the figure below: 

 
 

1 

3 1,2,3 

6 3 

7 
 

Compute the range of K, marginal value of K & frequency of sustained 

oscillations using RH criterion for characteristic equation 

S
4
+22S

3
+10S

2
+S+K=0. 

OR 
Use RH criterion comment on the stability for the characteristic equation 

S
5
+2S

4
+3S

3
+4S

2
+5S+6=0 

3 4 1,2,3 

8 

 
9 

Use RH criterion comment on the stability for the characteristic equation 

S
6
+S

5
+3S

4
+2S

3
+5S

2
+3S+1=0 

OR 

Compute range of K for closed loop poles more negative than -1 for a 

system with characteristic equation S
3
+3(K+1)S

2
+(7K+5)S+(4K+7)=0 

3 4 1,2,3 

10 

 
Note: BTL (Blooms Taxonomy Level)     CO (Course Outcome)         PO (Program Outcome) 
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RAO BAHADUR Y. MAHABALESWARAPPA ENGINEERING COLLEGE, BALLARI 
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING 

 

 

ASSIGNMENT -III (20-21 Even Sem) 

Staff Name : Mrs.Suvarna Patil /  Mr.Sharana Basavaraj B 
Sem :4th     Sec: A & B 
 

Course Name : Control Systems Course Code : 18EC43 
Prerequisites: Mathematics & Network Theory. 

 

          

 NOTE: Answer all assignment questions 
 

 

Q 
No 

QUESTIONS BTL CO PO 

1 Explain the steps in plotting root locus with formulae’s. 2 

4 

1 

2 
Sketch the complete root locus of the system  

𝐆 𝐒 𝐇 𝐒 =
𝐤

𝐒 𝐒 + 𝟓 (𝐒 + 𝟏𝟎)
 

3 1,2,3 

3 
 

Sketch the complete root locus of the system  

𝐆 𝐒 𝐇 𝐒 =
𝐤

𝐒 𝐒 + 𝟏  𝐒 + 𝟐 (𝐒 + 𝟑)
 

3 

4 1,2,3 

4 
Sketch the complete root locus of the system  

𝐆 𝐒 𝐇 𝐒 =
𝐤

𝐒 𝐒 + 𝟑  𝐒𝟐 + 𝟑𝐒 + 𝟒. 𝟓 
 

3 

5 
Sketch the complete root locus of the system  

𝐆 𝐒 𝐇 𝐒 =
𝐤

𝐒 𝐒 + 𝟑  𝐒𝟐 + 𝟑𝐒 + 𝟏𝟏. 𝟐𝟓 
 

3 
4 

 1,2,3 

6 
Compute Transfer function for a system having state model 
𝒅𝒙

𝒅𝒕
=  

𝟎 𝟏
−𝟐 −𝟑

 𝒙 +  
𝟏
𝟎
 𝒖 & 𝑦 =  𝟏  𝟎  𝒙 

3 5 1,2,3 

 
 

7 
 

Compute Transfer function for a system having state model 

 

𝒅𝒙𝟏

𝒅𝒕
𝒅𝒙𝟐

𝒅𝒕

 =  
−𝟐 −𝟑
𝟒 𝟐

  
𝒙𝟏
𝒙𝟐

 +  
𝟑
𝟓
 𝒖 𝒕 & 𝑦 =  𝟏  𝟏  

𝒙𝟏
𝒙𝟐

   with D=0 
3 5 

1,2,3 

8 

Compute State transition matrix 
𝒅𝒙

𝒅𝒕
=  

𝟎 𝟏
−𝟐 −𝟑

 𝒙 +  
𝟐   𝟏
𝟎   𝟏

 𝒖(𝒕) & 𝒙(𝟎) =  
𝟏
𝟎
   

3 5 

 
9 

Compute State transition matrix 

 

𝒅𝒙𝟏

𝒅𝒕
𝒅𝒙𝟐

𝒅𝒕

 =  
𝟎 𝟏
−𝟑 −𝟒

  
𝒙𝟏
𝒙𝟐

 +  
𝟎
𝟏
 𝒖 𝒕 &  

𝒙𝟏(𝟎)
𝒙𝟐(𝟎)

 =  
𝟎
𝟏
    

3 5 1,2,3 

10 

Construct state model for a system with differential equation: 

𝒅𝟑𝒚(𝒕)

𝒅𝒕𝟑
+ 𝟗

𝒅𝟐𝒚(𝒕)

𝒅𝒕𝟐
+ 𝟐𝟔

𝒅𝒚(𝒕)

𝒅𝒕
+ 𝟐𝟒𝒚(𝒕) = 𝟔𝒖(𝒕) 

3 5 
1,2 

11 

Construct state model for a system with differential equation: 

𝒅𝟑𝒚(𝒕)

𝒅𝒕𝟑
+ 𝟒

𝒅𝟐𝒚(𝒕)

𝒅𝒕𝟐
+ 𝟕

𝒅𝒚(𝒕)

𝒅𝒕
+ 𝟐𝒚(𝒕) = 𝟓𝒖(𝒕) 

3 
5 

1,2 



RAO BAHADUR Y. MAHABALESWARAPPA ENGINEERING COLLEGE, BALLARI 
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING 

 

12 

Construct state model for the electrical system given by: 

 

 
 

3 
5 1,2,3 

13 

Construct state model for the electrical system given by: 

 

 
 

3 
5 1,2,3 

 
 
Note: BTL (Blooms Taxonomy Level)     CO (Course Outcome)         PO (Program Outcome) 

         

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RAO BAHADUR Y. MAHABALESWARAPPA ENGINEERING COLLEGE, BALLARI 
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING 

 

CONTINOUS INTERNAL EVALUATION -III (20-21 Even Sem) 
 

Staff Name : Mrs.Suvarna Patil /  
Mr.Sharana Basavaraj B 

Sem :4th     Sec: A & B 
 

Date:13/08/2021 
Time:2.30 pm to 4 pm 

Course Name : Control Systems Course Code : 18EC43 
Prerequisites: Mathematics & Network Theory. 

          

 NOTE: Answer five questions, each carries 10marks    Max Marks:5*10= 50 
 

Q 
No 

QUESTIONS BTL CO PO 

1 
Sketch the complete root locus of the system  

𝐆 𝐒 𝐇 𝐒 =
𝐤

𝐒 𝐒 + 𝟑  𝐒𝟐 + 𝟑𝐒 + 𝟏𝟏. 𝟐𝟓 
 

OR 
Sketch the complete root locus of the system  

𝐆 𝐒 𝐇 𝐒 =
𝐤

𝐒 𝐒 + 𝟓 (𝐒 + 𝟏𝟎)
 

3 

4 

1,2,3 

2 3 1,2,3 

3 
 

Sketch the complete root locus of the system  

𝐆 𝐒 𝐇 𝐒 =
𝐤

𝐒 𝐒 + 𝟏  𝐒 + 𝟐 (𝐒 + 𝟑)
 

OR 
Sketch the complete root locus of the system  

𝐆 𝐒 𝐇 𝐒 =
𝐤

𝐒 𝐒 + 𝟑  𝐒𝟐 + 𝟑𝐒 + 𝟒. 𝟓 
 

3 

4 1,2,3 

4 3 

5 
Compute Transfer function for a system having state model 
𝒅𝒙

𝒅𝒕
=  

𝟎 𝟏
−𝟐 −𝟑

 𝒙 +  
𝟏
𝟎
 𝒖 & 𝑦 =  𝟏  𝟎  𝒙 

OR 
Compute Transfer function for a system having state model 

 

𝒅𝒙𝟏

𝒅𝒕
𝒅𝒙𝟐

𝒅𝒕

 =  
−𝟐 −𝟑
𝟒 𝟐

  
𝒙𝟏
𝒙𝟐

 +  
𝟑
𝟓
 𝒖 𝒕 & 𝑦 =  𝟏  𝟏  

𝒙𝟏
𝒙𝟐

   with D=0 

3 

5 

1,2,3 

6 3 1,2,3 

 
 

7 
 

Compute State transition matrix 

 

𝒅𝒙𝟏

𝒅𝒕
𝒅𝒙𝟐

𝒅𝒕

 =  
𝟎 𝟏
−𝟑 −𝟒

  
𝒙𝟏
𝒙𝟐

 +  
𝟎
𝟏
 𝒖 𝒕 &  

𝒙𝟏(𝟎)
𝒙𝟐(𝟎)

 =  
𝟎
𝟏
    

OR 
Compute State transition matrix 
𝒅𝒙

𝒅𝒕
=  

𝟎 𝟏
−𝟐 −𝟑

 𝒙 +  
𝟐   𝟏
𝟎   𝟏

 𝒖(𝒕) & 𝒙(𝟎) =  
𝟏
𝟎
   

3 5 

1,2,3 

8 
3 5 

 
9 

 Construct state model for a system with differential equation: 

𝒅𝟑𝒚(𝒕)

𝒅𝒕𝟑
+ 𝟖

𝒅𝟐𝒚(𝒕)

𝒅𝒕𝟐
+ 𝟏𝟐

𝒅𝒚(𝒕)

𝒅𝒕
+ 𝟏𝟎𝒚(𝒕) = 𝟒𝒖(𝒕) 

OR 
 
 

3 5 1,2 

 
 
 

3 5 
1,2,3 



RAO BAHADUR Y. MAHABALESWARAPPA ENGINEERING COLLEGE, BALLARI 
DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING 

 

10 Construct state model for the electrical system given by: 

 

 
 
Note: BTL (Blooms Taxonomy Level)     CO (Course Outcome)         PO (Program Outcome) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 






































