Benha University Department: Electrical Engineering
Benha Faculty of Engineering Time: 3 Hours.

January, 2017 B. Sc. Course Exam
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Exam With Model Answer

Question @ (15 marks)
In the circuit in Fig.1(a) the device labeled D 250 b

represents a component that has the equivalent circuit b
shown in Fig.1(b).The labels on the terminals of D CDsA e D a
show how the device is connected to the circuit. Find *
vy and the power absorbed by the device. un3600 ¢ 150

o)
6.25Q

(a) (b)
Fig.1

250 6.25Q

@ FP =

30Q

=225 A; vy =20ip =45V

11.25%  45%  56.25°

o= 4 — F W
Pde\nce 6.25 + 30 + 15 208.6875 V\
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Question @ (15 marks)
For the circuit shown in Fig.2,

a) Write the node voltage equations needed to
find the voltages v, and v4. (Write both the
main equations and the auxiliary equations).

b) Write the mesh current equations needed to
find the voltages v, and v,. (Write both the
main equations and the auxiliary equations).

a)
D003y
\//
0V, 200mA 0.4v,
19— & .
&i + +
0
21000 v, £2500 Y $5000 22000
v

Node voltage equations:

ll] l‘Q ’ =
100 + 0.003va + 950 ~ 02=0
. U3 Uy -
0.2 + 100 - 500 0.003vA =0

b) Write the mesh equations by yourself.
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Question © (15 marks)
a) Find the Norton equivalent circuit with respect
to the terminals a,b for the circuit seen in Fig.3.
b) Find the maximum power that could be
transferred to the load connected across the
terminals a,b.

a) Norton equivalent circuit

A
<
A —l e — ¢ ®a
2k} 5k} 10k}
av *iLA 20k0  $50k0 £ 0k
®Db
v
The node voltage equations are:
vy — 40 n (o U1 — Vg — 0
2000 ' 20,000 © 5000 n
vg — U1 U2 vy — U3 1
30— = 0
5000 50,000 + 10,000 + 20,000
U3 — U9 Ug (3] . 0

10,000 * 40,000 720,000

In standard form:

40

N LIS S +'( 1)+-'(0)—
“1 2000 T 20.000 T 5000/ " 2\ 5000/ T Y T 2000

130 N (111 ) L),
“TA75000 T 20,000 ) T2\ 5000 T 50,000 " 10.000) " 2\ " 10.000) "

30 n 1 N 1 " 1 0
v — v _ v —
! 20,000 2 10,000 ’ 10,000 40,000

Solving, v =24V, wvya=—-10V; wv3=280V
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2k} 5k} 10k} l
v 7 5;201{07 E;50}:{“27 Isc
I J, iz Isc
IA

The mesh current equations are:

—40 4 2000i; + 20,000(iy — i) = 0
5000i2 + 50,000(ig — isc) + 20,0002 —i1) = 0
50,000(isc — i2) + 10,000(isc — 30ia) = 0

The constraint equation is:
ia = 11 — 19

Put these equations in standard form:

11(22,000) + i5(—20,000) + ine(0) + ia(0) T
11(=20,000) + i5(75,000) + ine(—50,000) + ia(0) = 0
i1(0) 4 i9(—50,000) + is.(60,000) + ia(—300,000) = 0
i1(—=1) +i2(1) + 7s(0) +2a(1) = il

Solving, i1 = 13.6 mA; i =1296 mA; i, =14 mA; ian =640puA

280
T — 2 C
B = = A

® a

14mA D 2200

o b

b) The maximum power transferred to the load = (Vin)?/4Ry, = 0.98 Watt
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Question @ (15 marks)

The op amp in the circuit in Fig.4 is ideal. Using V¢ =
+ 10V, Find the value of & in which the op amp does
not saturate.

250 mV

Replace the combination of vg, 1.6 k{2, and the 6.4 k{2 resistors with its

Thévenin equivalent.

M L E— L e ]
16k 1.28kL
0.25v(2) 26.4k0 — 0.2V
v w v ;
= [12 + o50]
Ther.l Vs = T(GQU)
At saturation v, = —10V; therefore
_ (%) 02)=-10 or o=104

The max value for ¢ is 1, so any value of ¢ will not saturate the amplifier.
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Good Luck,



