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Answer All the Questions
Draw equivalent mechanical system of the given [10]

system. Hence write the set of equilibrium equations
for it and obtain electrical analogous circuits using:

(1) FV analogy
(i) FI analogy
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e Reduce the given block

.’ diagram to its simplest
form and find its
transfer function.
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Reduce the given block diagram to its canonical form and hence find its transfer function.




[10]
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lUsing Mason’s Gain Formula, find the gain of the given system.
Gy [10]
——
+
R
o - G‘, Gz C
E - .
1 " Co4 | L2
] Hz H1 —]
L5
Draw signal flow graph for the given block diagram and hence find transfer function using
Mason’s Fain Formula.
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F-1 analoyy
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! Fig. 5.3.36 (b)
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Fig. 5.3.36-(c)
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Shift take off point of G after the block G,.
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Sol : The number of forward pﬁtha are K = 6. T ' "
‘ 1
' Q 1

" The forward path gains are, ' .

Tl = GRGZGJ‘ Tz - G'Gsﬁﬁ GZ
.
Ty = G,G;Gq, T, = G4 G, G, g -
T 1
Ts = GyGy(-H;)G;Gg, Tg =G Gy (-H, ) GGy Eﬂ
The feedback loop gains are, :

L « ~GH g~ -GHy, L=+ G H G Hy
The twe nontouching loops are L, L,
oo Ly =+ GG H H o
A = 1-[L, +Ly ¥Ly J#[L, Ly ] =1 + GgH, +G,H, -G, Gy H,H, + G, G, H,H,

For T, L, is nontouching,

| A e 1-Ly=1+ (':,-H1

For T,, L, & nontouching.

&= 1-LeHGH,

For T, to ‘.!‘;all loops are teuching to all forward paths,
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6,G,G; (1+GgH, ) + GGy Gy (1+GyH, )+ I

. Ans.



Sol. : Representing each summing and take off point
by a separate node, the signal flow gmph is as shown
in the Fig. 6.5.6 (a}.

Fig. 6.5.6
Forward path gains are,
| T, = G,Ga,
T, = GGy,
T,. = +GH,G;Cy
T, = G,H,G,Gy
The feedback loop gains are,
Ly = -GGy HH,,
- Ly = GG,
No mmbmahcm of non-fouching loops.
a=1-L ~1;]

All loops are touching to all the forward paths hence
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