National Exams December, 2008

07-Elec-Al Circuits

3 hours duration

NOTES:

1. No questions to be asked. If doubt exists as to the interpretation of any question, the
candidate is urged to submit with the answer paper, a clear statement of any logical

assumptions made.

2. Candidates may use one of two calculators, a Casio or Sharp . No

programmable calculators are allowed.

3. This is a closed book examination.

4, Any five questions constitute a complete paper. Please indicate in the front page of your
answer book which questions you want to be marked. If not indicated, only the first five
questions as they appear in your answer book will be marked.

5. All questions are of equal value.

6. Laplace Table is attached in the last page of this question paper.
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QI:  (a) Write the mesh-current equations of the circuit shown in Figure-1. [8]
(b) Solve the mesh currents, I, and I, . [8]
(c) Calculate the power supplied by the current source in the circuit. (4]
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Q2:  (a) Write the node voltage equations of the circuit shown in Figure-2. [10]

(b) Solve the inductor voltage, vy (t) and capacitor voltage, v, (t). [10]
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Q3:

Q4.

(a) In the circuit shown in Figure-3, the switch was closed for a long time. It is

att= 0. Find V,(0") and i(0"). [4]
(b) Derive the differential equation with v, as the variable when t > 0. [8]
(c) Solve for v,(t) and i(t). [8]
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(a) In the circuit shown in Figure-4, the switch was on position-a for a long time.

Att=0, the switch is moved to position-b. Calculate V.(0") and i(0). [4]

(b) Draw the Laplace Transformed circuit at t > 0. [8]
(c) Solve V(t). [8]
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Qs:

Qé6:

Vo (s)
V()
[5]

(b) State with reasons, what type of filter this passive circuit is. [51

(2) In the circuit shown in Figure-5, find the Transfer F unction, H(s) =

() If R =20kQ, L = 15.92H and C = 3.9 pF, calculate its centre ,2upper and lower cutoff
frequencies (f;, f; and £, ). [10]

Vin

(a) Figure-6 shows a circuit with a 2-port network, the Transmission line parameters of which

. A B 2 10 : . : .
are given as [T ]= c D = 05 1 . Calculate it’s Thevenin’s equivalent circuit voltage

(V) and impedance (Zy,) at terminals 2-2! . [10]

(b) Calculate the value of the load resistance, Ry required for the maximum power transfer.
Also calculate the value of this maximum power. [10]

BL=15v

Figure-6
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Properties ot the Laplace transform.
Property f() F(s)
Linearity afilt) +ar1f200) a1 Fi(s) + ay Fa(s)
Scaling far) ZF (%)
a- a
Time shift St —au@ - a) e HF(s)
Frequency shift e~ f(r) F(s +a)
df
Time ’r sF(s) - £(07)
differentiation
af >
5 F @) = s£(07) - £10)
43 L :
- PFE) =2 £(07) - s7(0)
. -5’0
i_f. ? ] n—] - -2
o s"F(s) - s"1 £(07) - 5227 (07)
=000 = f(n—l)(o-)
. . ' 1
. ‘Time integration ./(; f@®)de ;F_‘(s)
Frequency ) -2 Fes)
differentiation ds
. {= <]
S
integration U
Time periodicity  £(1) = £(t +nT) l—f%
Initial value Fi(2p) lim sF(s)
=00
Final value S (00) lﬂ% sF(s)
Convolution H® = f1@) Fi(s)Fy(s)
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Laplace
transform pairs.*
S(@) : F(s)
a() 1
u(e) 1
]
e—“ .L
S+4a
! ]
/ a!
sh+l
te—H ;
(s +a)?
tPe—at nl )
(s +a)n+!
sin wt ——L
s2 4 a2
§
cos ax —r——
st 4a?
. ssinf + wcosd
sin{wt + 6
{ ) Py
$¢088 — wsind
cos(wt 4 6
f+6) s2 4+ @2
e singt — L
(s+a)? + o2
e~ cogwt Sta

(s +a)2 +w?
*Defined fort > G, J@)=0fort <q,




