6.1

1. The equivalent transfer function of three parallel
blocks

G(s)=—1 | Gy(s)=—1— and Gy(s) =2 is
s+1 s+ 4 S+ jo. P.6.
(s° + 10s” + 34s + 37) (s+3 @
A B
B e 065 D Grsr 4615 A) Gle\ ® GO
G,(1+ H,G,G,)

—(s® +10s% + 345 + 37) ~(s+3

1+ HIGI%
C D
© (s+1)(s + 4)(s +5) (D) (s+1)(s + 4)(s +5) (©) ﬁ% (D) G,y
1

G,(1+ H,G,G,)

7& 3
2. The block having transfer function 5. Xer the system shown in fig. P.6.1.5.

1 1 +1 (s) C(s)
Gi(9)=——, Guls)=——, Gyl9) = \Q —.H%_%_

are cascaded. The equivalent transfer function @
Fig. P.6.1.5

A (si ++1(2))s(2 ++ :;)7(32:5?1) ® +2)(s+1 3 ig- P-6.1.
5 § § § y The input output relationship of this system is

~s* +10s” + 37s” + 31 *
(®)] D) R(s) C(s) R(s) C(s)
(s +2)(s+ 3)(s+5) (SQ) - > - " -
i

(A) (B)
3. For a negative feedback system $gown in fig. P.6.1.3
RGs) | - Ce) R(s) Ce)
G(s) stl _ g g_st3 [6,+6)
s *7 s+4 © D)
LCNN .—C(s») 6. A feedback control system shown in fig. P.6.1.6 is

subjected to noise N(s).

N(s)

Fig. P.6.1.3

C(s)

The equivalent transfer function is

s(s +2)(s+ 3) s(s +2)(s+ 3)
A B — 2~ [ le
B 75 r 125+ 3 B S 5s 1+ 453 By
(@) (s Ds+4) D) 5+ Dls + 4 Fig. P.6.1.6
s +7s*+12s+ 3 s*+5s%+4s-3 C. (s)
The noise transfer function is

(s)

Th fer function for thi i (a) 9% ® %
e transfer function for this system is 1+G,G,H 1+G.H

4. A feedback control system is shown in fig. P.6.1.4.
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G2 R C
(&) m (D) None of the above L 1
R, % Cy
7. A system is shown in fig. P6.1.7. The transfer ) !
function for this system is
Fig. P.6.1.10
Cls) (A) 10% and 1% (B) 2% and 10
(C) 10% and 0% (D) 5% and4L%
H.
11. The transfer function £ of the sysﬁ in the
Fig. P.6.1.7 fig. P.6.1.11 is

(A) GG, C
1+ G,G,H, + G,H,
(B) G1G2
1+G,G, + HH,
(C) GIGZ
1-G,H, -G,H, + G,G,H,H, A) B) —_GiGH,
GG H/(1+G,G,H,)
(D) 1~2
1+ G,H, +G,H, + G,G,H H, (C) 2 D) G,G,
,G,G, H,(+G,G,H,)

8. The closed loop gain of the system shown in fig.
P6.1.8 is an the signal flow graph shown in fig. P6.1.12 the
\ of loop gain of non-touching loops is

R C
— L

N

=N

(A) -2 (B) 60\ Fig. P.6.1.12

(C) _6 ( 2 (A) t32t23 + t44 (B) t23t32 + t34t43
W; r

fig. P.6.1.9 are (C) tyytyts, + Ly (D) tystsy + taylyy + byy

9. The block diagrams sho

*
13. For the SFG shown in fig. P.6.1.14 the graph

C(s) . .
—— determinant A is

. C(s)

Fig. P.6.1.9
(A)s+1 B) 2
(C)s+2 D) 1 >

Fig. P.6.1.13
10. Consider the systems shown in fig. P.6.1.10. If the 8
forward path gain is reduced by 10% in each system, (A) 1-bc - fg —bcfg + cigj
then the variation in C; and C, will be respectively (B) 1-bc — fg —cigj + befg
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(C) 1+ bc+ fg +cig j—bcfg
(D) 1+ bc + fg + befg —cigj

14. The sum of the gains of the feedback paths in the
signal flow graph shown in fig. P.6.1.13 is

1 a b ¢ 1
f e d
Fig. P.6.1.14

(A) af + be +cd

(B) af + be + cd + abef + bede

(C) af + be + cd + abef + abcdef

(D) af + be + cd + cbef + bede + abedef

15. A closed-loop system is shown in fig. P.6.1.15. The

noise transfer function C,(s)/N(s) is approximately

R(s) 1 G; C(s)

N(s)
Fig. P.6.1.15

1
(A) G.OH® For |G,(s)H,(s)H,(s)| <<1

1 N
(B) H For |G,(s)H,(s)H,(s)|>>1 .
1 \

— F
© Fome T [GOREHE

: (\
(D) m FOI‘ |Gl(s)®2(s)| <<1

*
16. The overall tra nction £ of the system

shown in fig. P.6.L18§ witl be

\Mote

Fig. P.6.1.16
G
A G B
(A) (B) 110,
©-—9 -9
1+ H,)(1+ H,) 1+H, +H,

17. Consider the signal flow graphs shown in fig.
P6.1.17. The transfer 2 is of the graph

(b) 0—3—@—2—0

(c)

[SIC

ol
Dol

Fig. P.6.1.17

(A) a B)bd &
(C) b and ¢ (D@ dec

18. Consider the List I and, List ‘II
List I List II

(Signal Flow Graﬂl&)@

(Transfer Function)

X,
P. o—»—o%o l.a+b
x; ® x,
. - 2. ab
a
(1-ab)
4
"1-b
The correct match is
P Q R S
(A) 2 1 3 4
(B) 2 1 4 3
©) 1 2 4 3
(D) 1 2 3 4

19. For the signal flow graph shown in fig. P6.1.19 an
equivalent graph is

ey t, [ eg ey

Fig. P.6.1.19

t,+1, tty oty t+t,
ey ey ey ey ey ey
(A) (B)
t,+1t tty t,ty t+t,
ey eg ey e, es ey
©) (D)
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20. Consider the block diagram shown in figure 22, For the system shown in fig. P6.1.22 transfer
P6.1.20 function C(s)/R(s) is
1 2 3
R(s) C(s)
S 5]
y L=

] R(s)

Fig. P.6.1.20

For this system the signal flow graph is

Fig. P.6.1.22 O
(A) Gy

1-H,G, - H,G; -G, L
(A) GGG
(B) 3 + 1
1+ H,G, + HG, 0, H,
C
B) © 1+ H; .+ G,G,H,
*
(D) Gs
- 2 _H2G3 GleHz
©)
* QIn the signal flow graph shown in fig. P6.1.23 the
ansfer function is
(D)

¢ Fig. P.6.1.23

21. The block diagram of a systemys &Wn in fig. ‘
P.6.1.21. The closed loop trangferQfun®ion of this (A) 3.75 (B) -3
system is (C) 3 (D) -3.75

24. In the signal flow graph shown in fig. P6.1.24 the

C(s)
. P gain C/R is

" 0 R o5 s 2 c
O\

Fig. P.6.1.21

G,G,G;
1+G,G,G,H,
G,G,G,4
1+ G,G,G,H, H,
G,G,G,4

1+ G,G,H, + G,G,H,
GiG,Gy 44 29

1+ GleHl + G1G3H2 + G2G3Hl (C) E (D) ﬁ

@A)

Fig. P.6.1.24

B)

©

44 29
A) — B) —
()23 ()19

(D)
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25. The gain C(s)/ R(s) of the signal flow graph shown
in fig. P.6.1.25 is

G,
Gy
R(s) 1 1 C(s)
-H,
Fig. P.6.1.25
) G,G, + G,G,
1+ G,G,H, + G,G;H, + G,
®) G,G, + G,G,
1+ G.G,H, + G,G,H, - G,
© G,G, + G,G,
1+ G,G,H, + G,G,H, - G,
) GG, + G,G,

1+ G,G;H, + G,G;H, + G,

26. The transfer function of the system shown in fig.
P.6.1.26 is
R(s)

Fig. P.6.1.26

(A) GIGZ

1-G,G,H, -G,G,H, 1-G,H, -G, !
(C) GIGZ (D) G1G2

1-G,H, + G,G,H H, 1-G, \
27. For the block diagram shgwiyin®*fig. P.6.1.27
transfer function C(s)/R(s) is

Fig. P.6.1.27
A) GG,
1+ G,G, + GGG, + G,G,G,G, + G,G,G,G.,G,4
(B) GIGZ
1+ G,G, + G,G,G; + G,G,G.G, + G,G,G,G,G,
©) G, + G,

1+ G,G, + G,G,G, + G,G,G.G. + G,G,G.,G,G,

(B) GG, QZ’ Ro)_

G, +G,

D
()1+QGﬂ%M%@+G&MAQ+GﬁJM%&@

28. For the block diagram shown in fig. P.6.1.28 the

numerator of transfer function is

*
z.s. 8
(A) G4G, + G, + Nat,)]

(B) G,[G, + G, +&(¥ + G))]
(©) wa% (G, + Gyl
(D) l\&\t e above

2@ the block diagram shown in fig. P.6.1.29 the
er function C(s)/R(s) is

C(s)
p—>

Fig. P.6.1.29
50(s —2) 50(s —2)
(A) 3 2 3, .2  1ENe
s”+s“ +150s —100 s +s” +150s
©) 50s 50

y
s® +s? +150s — 100 s* +s+ 150

30. For the SFG shown in fig. P.6.1.30 the transfer

function € is

R G, G, Gy 1 c
_Hl 'H2 _H?
Fig. P.6.1.30

A) G +G,+G,

1+GH, +G,H, + GH,
B) G, + G, +G,

1+ G, H, +G,H, + G.H, + G,G,H, H,
© G,G,G,

1+G,H, +G,H, + G,H,
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D) G,G,G, D) GGG, + G,G,G, + G,G,
1+GH, +G, H,+G,H, + GG,H H, 1+G,G,G,HH,H,+GG,HH,+G,H,
31. Consider the SFG shown in fig. P6.1.31. The A for Statement for Q.34-37:

this graph is . .
A block diagram of feedback control system is

shown in fig. P6.1.34-37

Fig. P.6.1.31
(A) 1+ G H, + G,G,H, + G,G,H,
(B)1+G,H, - G,G,H, - G,G,H, + G,G,H,H,
(C) 1+ G H, + G,G,H, + G,G,H, - G,G,H,H,

P
D)1+GH, +G,G,H, + GG,H, + G,G,H,H, &‘@

32. The transfer function of the system shown in fig. 34. The t @\ction G
P6.1.32 is . & R

1-G 1-G*
. C .
0 35. The transfer function R—l is
(A) G,G,; + GG, (B) G,G, + 3 21R, =0
1-G.,H, + G,G 1+ h
i ’ @ -G ® ¢
©) G,G, + G,G, D) G, 1-2G? 1-G?
Gs 1 G2G3

1+ G,H, + G,G, 1 G’ G’
C D
Q © 156 D16

36. The transfer function & is

1|R,=0
G1+G) G?
A —— = B
@) 1-2G* ( )1—2G2
2
©) 1 GG2 D) 1 GG2
Fig. P.6.1.33 B B
A G,G,G, + G,G,G, + G,G, c
1+G,G,G,H H,H, + G,H,H,H, + G,H, 37. The transfer function —% is
2R, =0
GG, + G.G,G
(B) 24 1~'2~3
1+ G,G,H,H,H, + G,H, + G,G,H,H, a) G190 ® -9
1-2G 1-2G
G,GG, + G,G,
(C) G G
1 + G3G4H1H2 + G4H1 + G1G3H3H2 (C) (D) - N9
1+ G 1-G*?
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Statement for Q.38-39:

A signal flow graph is shown in fig. P.6.1.38-39. S Olutlons

1. (A) G,(5) =G(s) + Gy(s) + Gy(s)
1 1 LSt 3

: ' ' ; “G1D (5+4) (s+5)
s +95+20+5%+6s+5+s>+5s% +4s+3s% +
- (s+D(s+4)(s+5)
Flg P.6.1.38-39 _ 83 + 1032 + 348 + 37
% (s+1D(s+4)s+5)
38. The transfer function ?2 is
1
1)
2. (B) G.(s) = G,(5)G,(s)G —9*—
@ - ® L+ G, VG = GGG (s +5)s+9)

A

(9)} GiG,Gy (D) None of the above 3. () ¢ G(s)
A € ——= 4€’
R(s) 1+ & s)

s+ D(s+4)
s+ 7s2+12s+ 3

39. The transfer function Y, is

GGG, + GG

(A) % B) G,G,G,; + G,G,
(©) G,G,G; + G,G, D) G,G,G, + GG, 4 ultlply G, and G, and apply feedback formula

G,G,G, 1+G,H, 1
then again multiply with oo
\ 1

Statement for Q.40-41:
T(s) = ——3Cs
A Dblock diagram is shown in fig. P6.1.40-4 G (1+G,G,H))
[5 ]«
|
. 5.D) T(s)=G,(1+G) +1=1+G, + GG,
Ry(s) T A(5)
5 (¥ b

Q 6. (A) Open-loop gain =G,
; Feed back gain = HG,
0-4

Fig. P.§.1.40-

) 2
40. The t fer f thi tem i
¢ transier T 15 System 13 7. (D) Apply the feedback formula to both loop and
(A) 2s(2s +1) (B) 2s(2s +1) i
25% + 35 + 25> + 135+ 5 then multiply
© (o) 2525+ T(s) :( Gy I Gy j
45 + 3545 1+G,H, \1+G,H,
_ G,G,
41. The pole of this system are 1+GH +G,H, +GG,H H,
(A) -0.75 + j1.39 (B) -0.41, - 6.09 c
o 6
(C) 05, -167 (D) -0.25 + j0.88 8. (C) For positive feedback — T 6x1 -6
3

R 9. (D) For system (b) closed loop transfer function

G G+s+1
+1=
s+1 s+1
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G+s+1 s+2
s+1 s+1

Hence G =1

10. (A) In open loop system change will be 10% in C,

also but in closed loop system change will be less

_ 10 10
*10+1 11°
, 9 9 .
C, —, C, is reduced by 1%.

“9+1 10

11. (A) Apply the feedback formula and then multiply

1
H,G)| —
_( “)[Hl]_ H,G,

R 1+H,GG, HQ1+GG,H,

12. (A) There cannot be common subscript because
subscript refers to node number. If subscript is

common, that means that node is in both loop.

13. (D) L, =-be, L, =—fg, Ly = jgic, L, L, = befg
A=1—(—bc—fg + cigj) + befg =1+ be + fg —cig j + befg ©

14. (A) In this graph there are three feedback lo

abef is not a feedback path because between p is

. 0\
15. (B) By putting R (s) =0 \
P1 :_H2G1 > L1 :_G1H2H1> A = Q
_H2G1

T,(s) =" r—
1+ G H,H,

a summing node.

if |G,H,H,|>>1, T, (s) =

16. (C) P, =G
A =1

L1, Lz :_Hza L1L2 :H1H2

G _ G
1+H, +H,+HH, (1+H)1+H,)

T(s) =

1 1 1 1

17.B) G, =1, G, =1+1=2,G,=—+—+—+—=1
4 4 4 4
There are no loop in any graph. So option (B) is
correct.
18. (B)

P. P =ab, A=1, L=0,T=ab

Q. P =a,P,=b,A=1, L=A,=0,T=a+b
a

a-b

a

R.P =a, L =bA=1-b A =1, T=

S.P =a, L,=ab, A=1—-ab, A, =1, T =

1-ab

is a path given by total gain ¢, . S

and place gain ¢,¢, of the branch e,e, ﬁ \

is correct.

20. (A) Option (A) is correct. Begthod is to check

the signal flow graph. @o& diagram there is
feedback from 4 to 1 im#H H, . The signal flow

graph of option (¢ edback from 4 to 1 of gain

-H H, . Q
21. (C) o&er e block diagram as SFG. There are
two db loop -G,G,H, and -G,G.H, and one

fo d Mth G,G,G, . So (D) is correct option.

Q(B) Consider the block diagram as a SFG. Two

rward path G,G, and G, and three loops
-G,G,H,, -G,H,, -G,H, .

There are no nontouching loop. So (B) is correct.

23. (C) P, =5x3x2=30, A=1-(3x-3) =10
a=1,8-30_3

R 10
24, (A) P, =2x3x4=24 , P,=1x5x1=5
L =-2, L,=-3 Ly=-4, L,=-5,
LL,=8 A=1-(-2-3-4-5)+8=23,
A =1 A, =1-(-3)=4,
C 24+5x4 44
R 24 23

25. (B) P, =G,G,, P,=G,G,

L =--G.G,H,, L,=-G,G,H,, L,=@G,
A=A, =1

There are no nontouching loop.

P A, + P,A, G,G, + G,G,

T(s) = _
& L+ L,+ L) 1+GG,H, +G,GH -G,

26. (C) P, =G,G, , L, =-G,G,H,H, , L, =G, H,
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C(s) _ GG, C _P+P _ 50(s —2)
R(s) 1+G,G,H H,-G,H, R A s*+5%+150s —100

R(s) 1 G, G, 1 C(s)

30. D) P, =G, G, G,
: :H L1 :_GlHl’ Lz :_Gsza L3 :_G3H3

e ’ L L,=G,G,HH,
Fig. S6.1.28
A=1-(-G,H, -G,H, -G,H,) + G,G,H H,

27. (B) There is one forward path G,G,. A=1+GH, +G,H, + G,H, + G,G,H H,
Four loops -G,G, , - G,G,G; , — G,G,G,G, A =1
and -G,G,G,G,G, . There is no nontouching loop. So C G.G,G,
(B)iscorrect. R 1+GH+GH +GH +G
28. (A) SFG: 31.(C) L, =-G,H,, L, =

GGHZ,L
A:l—(—GH H+GGHH)
=1+ G,H, +G, GH -G,G,H,H,
32. (C).P1 =G,G,,

Fig. $6.1.28 & -G H3 , A=A, =1,
2 -

P, =G,GG; , P, =G,G,G,, P;=GiG; , P, =G,G;
If any path is deleted, there would not be any loop. o
Hence A, =A, =A,=A, =1

C _G,G, + GG, + GGG, + GGG, @
R A

29. (A) ‘Q
R

33. D) P =G,G,.G,,P,=G,G,G, ,P,=G,G,
L-=--GGGHHH,, L,-=-G,G,HH,,L,=-G,H,
There are no non touching loop

A=A, =A,=1

_ 1.5
B s? (s+1)
-100

l
s TSs+ 1)
f, =20 =27 ~100 Fig. $6.1.33
s+1 s  s(s+1)
I _1 5 . -50 T(s) = G,G,G, + G,G4G, + G,G,
278 541 s a s(s+1) 1+G,G,G,H H,H,+G,G,H H, + GH,
L= 202 = % - :
572 s+1 2(s+1) 34. (B) The SFG of thlsz system is ﬁg% S6.1.34
_,, 100 50 100 L1=—G’L2=G’L2=G ; L1L2=—2G
ss+1 s(s+1) s*s+1) A=1-(-G+G+G)-G" =1-2G
From R, to C,, at R, =0,
A=A, =1
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Fig. $6.1.34
P, =G,
A=1-(®=1-G
¢l _6a-6
R, ., 1-2G’

35. (C) From R, to C, at R, =0,

P =G*, A =1,
G &
Rylp , A

36. (B) From R, to C, ,

P =G*, A =1,
G| _G°
R, ., A

37. (A) From R, to C, at R, =0,
P=G,A=1-(-G)=1+G

G| _6a+6)
R, A

R, =0

38. (C) From Y] to Y, JDI:lQ

39. (D) Fro
b d G,G,G, + GG,
o Y1 A

>

=4, =1

Y, _

G,G,G, + G,G,
1+G,H,

)

A< \5‘:&‘ <

t0 Y, , P, =G,G,G, , P, = G,G,

40. (C) Consider block diagram as SFG

P, :1-2322 , P,=2-2s=4s
s

1 -5
Iﬁ :‘4'0_5) =
S S

L=1.2s. (D=2
S

L,=2-2s-(-1)=-4s
L,=2-(-5)=-10

There are no nontouching loop

A:l—[—5—4s—2—10]:13+4s+5,
S
A=A, =1,

s
T(s) = 2 +4s 5:4228(2i+1) K
13+ 45+ 2 s° + 3s+50

s

IS
41. (C) T(s) = 25@s+1) o_') 25(2s + 1)

6s” + 1@ 1 05) (s + 167)
So poles are —0.5&
. ’&

sfesfetoksiokoRsiskokok
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