
T i m e : 3hrs 

Roll No. 

A N N A U N I V E R S I T Y ( U N I V E R S I T Y D E P A R T M E N T S ) 

B . E . / B . T e c h (Full T ime/Par t Time) EXAWnNATIONS, A P R I L / M A Y 2025 

E E 5 4 0 2 C O N T R O L S Y S T E M S 
(Addit ional Semi log graph sheet to be suppl ied on demand) 

l\/lax.Marl<s: 100 

B L - B loom's Taxonomy L e v e l s 
( L I - Remember ing , L2 - Understanding, L 3 - Applying, L4 - Analys ing, L 5 - Evaluat ing, L6 - Creat ing) 

P A R T - A (10 X 2 = 20 M a r k s ) 
( A n s w e r al l Q u e s t i o n s ) 

Q. No Q u e s t i o n s Mark 
s 

C O B L 

1 S t a t e t he P r i n c i p l e of S u p e r p o s i t i o n . 2 C 0 1 L 2 
2 W h y n e g a t i v e f e e d b a c k is u s e d in Con t ro l S y s t e m s ? 2 C 0 1 L 1 

3 W h a t a r e s t a n d a r d t es t s i g n a l s ? 2 C 0 2 L I 

4 H o w do y o u f ind o p e n loop g a i n at b r e a k a w a y point on t he 
root l o c i ? 

2 C 0 2 L 2 

5 D r a w t h e po la r plot for G ( s ) = k / s 2 ( s + 1 ) ( s + 2 ) . 2 C O S L 1 

6 W h a t is e f fec t o f add ing a lag c o m p e n s a t o r ? 2 C O S L 1 

7 W h a t is non u n i q u e n e s s of s t a t e s p a c e m o d e l ? 2 C 0 4 L 1 

8 D e f i n e contro l labi l i ty . 2 C 0 4 L 2 

9 W h a t is the n e c e s s i t y of c o m p e n s a t o r in s y s t e m ? 2 C O S L 1 

10 W h a t is the e f f ec t of R I D cont ro l in s y s t e m ? 2 C O S L 2 

P A R T - 6 ( 5 x 1 3 = 6 5 M a r k s ) 

Q. No Q u e s t i o n s Mark 
s 

C O B L 

11 (a ) U s i n g B l o c k D i a g r a m R e d u c t i o n T e c h n i q u e , ob ta in C (s ) /R (s ) 
of t he s y s t e m g i v e n b e l o w . r ~ 

O R 

13 C 0 1 L 3 



11 (b) C o n v e r t t he B l o c k d i a g r a m of t he s y s t e m g i v e n in fig 1 1 ( a ) 
into a S i g n a l F l o w G r a p h a n d d e t e r m i n e t he t r a n s f e r f u n c t i o n s 
C ( s ) / N ( s ) u s i n g M a s o n ' s F o r m u l a . 

13 C 0 1 L 4 

1 2 ( a ) A uni ty f e e d b a c k s y s t e m h a s the f o r w a r d pa th t r a n s f e r 
func t ion G ( s ) = 2 5 / [ s ( s + 2 ) ] . D e t e r m i n e t h e d a m p i n g rat io, 
u n d a m p e d f r e q u e n c y , d a m p e d f r e q u e o ^ , p e a k o v e r s h o o t , 
p e a k t ime a n d set t l ing t ime . W h a t is the r ^ p s n s e c ( t ) w h e n it 
is e x c i t e d by a un iv s t e p input w h e n al l init ial cond i t i ons a r e 
z e r o . 

13 C 0 2 L S 

O R 
1 2 ( b ) A uni ty f e e d b a c k s y s t e m h a s t he loop t r a n s f e r func t ion 

G ( s ) = k ( s + 3 ) / [ ( s 2 + 2 s + 2 ) ] . 

S k e t c h t he R o o t L o c u s s h o w i n g al l t h e r e l e v a n t po in ts . 
F i n d the v a l u e of k w h e n d a m p i n g rat io is 0 . 5 . 

13 C 0 2 
L S 

1 3 ( a ) S k e t c h the B o d e p lots for a uni ty f e e d b a c k s y s t e m w h o s e 
o p e n loop t r a n s f e r func t ion is G ( s ) = 1 0 / [ s 2 ( 0 . 5 s + 1 ) ( 0 . 2 s + 1 ) ] . 
C o m m e n t its c l o s e d loop stabi l i ty . 

13 C O S L 4 

O R 
1 3 ( b ) S k e t c h the N y q u i s t plot for a uni ty f e e d b a c k s y s t e m w h o s e 

o p e n loop t r a n s f e r func t ion is G ( s ) = 1 0 / [ s ( s + 1 ) ( s + 2 ) ] . 
C o m m e n t its c l o s e d loop stabi l i ty . 

13 C O S L 4 

1 4 ( a ) O b t a i n the S t a t e m o d e l of t he g i v e n e l e c t r i c a l c i rcu i t . 13 C 0 4 L 4 

O R 
1 4 ( b ) A L i n e a r S y s t e m is d e s c r i b e d by the t r a n s f e r func t ion 

C ( s ) / R ( s ) = ( 3 s - 4 ) / ( s + 2 ) ( s + 3 ) . D e v e l o p a c a n o n i c a l s t a t e 
m o d e l . D e t e r m i n e the S t a t e x ( t ) w h e n it is s u b j e c t e d to uni t 
s t e p func t ion . 

13 C 0 4 L 4 

1 5 ( a ) R e a l i z e a L e a d C o m p e n s a t o r u s i n g R L C c i rcui t . D e r i v e t h e 
t r a n s f e r func t ion of it. D e r i v e t he l e a d c o m p e n s a t i n g n e t w o r k 
p a r a m e t e r s to p rov ide t he c o m p e n s a t o r t r a n s f e r func t ion 
G c ( s ) = ( 1 + 0 . 2 s ) / ( 1 + 0 . 0 5 s ) . 

13 C 0 5 L 4 

O R 
1 5 ( b ) D e s i g n a s u i t a b l e lag c o m p e n s a t i n g n e t w o r k for G ( s ) = 

k / [ s ( s + 2 ) ( s + 2 0 ) ] to m e e t the fo l lowing s p e c i f i c a t i o n s kv = 2 0 
sec - ' ' a n d P M > 3 5 ° . C o m m e n t its c l o s e d loop stab i l i ty . 

13 C 0 5 L 5 

P A R T - C ( 1 X 15 = 15 M a r k s ) 
( Q . N o . 16 is c o m p u l s o r y ) 

Q. No Q u e s t i o n s Mark 
s 

C O B L 

16. D e r i v e t he s t e p r e s p o n s e of a II o rde r u n d e r d a m p e d s y s t e m 
a n d t h e r e f r o m ob ta in the r i se t i m e a n d set t l ing t ime. 

15 C 0 5 L 5 . 


