Signal Flow Graph

1. In the signal flow graph shown in figure X2=TX1where T, is equal to

(@) 2.5 (b) 5 (c)5.5
Soln. X2=TX1

1-0.5

Option (d)

[GATE 1987: 2 Marks]

c(s)

2. For the system shown in figure the transfer function __is Equal to

10

R(S)

R(s)

S(5+1)

10 10 10
(@) (b — (c)
S245+410 S24115+10 52 495+10

Soln. The forward path transmittance =—10__
(S+1)

The two closed loop are L1=—=10__
(S+1)

»(C(s)

(d) 10

S2425+10

[GATE 1987: 2 Marks]
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Signal Flow Graph
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R(S) 1= {55+15+1}
10 _ 108 S+1

+1 1+ —2—=4% ] SS+1[SS+1+10+105]
S S+1  S+1

10 10

T SZ15+105+10 SZ+115+10
Option (b)

3. The C/R for the signal flow graph in figure is

1 1 1 Gy
N W W

G1G5G3G,

G1G2G3Gy

(@) (1+G1G)(1+G3Gy) (b) (1+G1+G2+G1G2)(1+G3+G4+G3G,)

© G1G,G3Gy @ G1G,G3Gy
(1+G1+G2)(1+G3+Gy) (1+G1+Go+G3:Gaq)

[GATE 1989: 2 Marks]
Soln. The forward path transmittance = G1 G2 Gs G4

Individual loops are, -G1, -Gz, -Gs, -Ga.

Product of non-touching loops, G1Gs, G1Ga, G2Gs, G2G4
- [-G1- G2- G3- G4a] + [G1G3 + G1Ga+ G2G3 + G2G4]

G162G3G4
1+G1 +G2+G3+G4+G1G3+G1 G4+ G G3+G2G4
G1G2G3G4

 (14G14G2)(1+G3+Gy)

Option (c)
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Signal Flow Graph

4. In the signal flow graph of figure the gain c/r will be
5

11 22 24 44
(@) - (b) = ©)— (d)— [GATE 1991: 2 Marks]

Soln. The forward path P1=1 X 2 X 3 X 4 = 24

The forward path P2=5

A1=1 L1=-2, L2=-3, L3=—4
Non touching loops —»L1L3
The loop L2=—3 does not touch the path P2

S0, A2= 1-L2)

=1+3 =4
S _ PiA+Pl . 24x14+5x4 __ 44
R~ A T 1 (2-3-4-5)+(-2)x(—4) 23
Option (d)

5. In the signal flow graph of figure y/x equals

(@3 (b) 5/2 (c) 2 (d) None of the above
[GATE 1997: 2Marks]

Soln. Transfer function

P=5%x2x1=10
AK=1
A=1—-—-4=5
10 _

X 5
Option (c)
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Signal Flow Graph

6. The gain mar%(r]w of the system under closed loop unity negative feedback is

($)H(s)=

(5+10)2

(@) 0dB (b) 20 dB (c) 26 dB (d) 46 dB
[GATE 2011: 2 Marks]
Soln. The gainl%argin of the system under closed loop unity negative feedback is

()H(s)=

(5+10)2
P=-909—2tan"1 ().
Flow phase cross avé(r) frequency p=-—1800
~1800=—907—2tan~1 (=)
w =10rad/sec

(o) (0)= s

|(w)H (jw)|= =

1
w(w+10)2  100(100+100) 20

Gainmargin (G. M) =1/|(jw)H(jw)|

G. M in dB = 20log 20 = 26db
Option (c)

7. The signal flow graph for a system is given below. The transfer function
Y(s)/U(s) fort issystemis

1
52 m
2 o

1
S+1 S+1 (d)

> (b) C -
552 +65+2 S2 46542 S2 44542 552 +65+2
[GATE 2013: 2 Marks]

(a)
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Signal Flow Graph

Soln. The forward path transmittance P1=S-1XS1=1s2
The forward path transmittance P2=S-1=15sA1=1, A2=1

A=1— —25-2—25-1—45-1—4)

—14+5 2 4a
<15s

= (55°+65+2)/S>

(S) _ PrlAx P1A1+P2A7 _ S+1
X(S) A A 552465+2
Option (a)

8. For the following system,

When X;(S) = 0, the transfer function Y(S)/ X,(S) is

S+1 1 S+2 S+1
o2 b . .
(8) = ( )S+1 (c) e (d) 572y [GATE: 2014: 1 Mark]

Soln. With X1(s) = 0, the block diagram is
Y(S) G(S)

TS=

G 1+ GOHE)

GS =_,HS =__
S S+1
_(S+1)

1

T(S)= S(S +2)
Option (d)
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