KING FAHD UNIVERSITY OF PETROLEUM & MINERALS
ELECTRICAL ENGINEERING DEPARTMENT

EE 202
EXAMII
DATE: Sunday 17 Nov 2013
TIME: 6:00 PM-7:30 PM

SER # Solution — Ver 2
ID#
Name
Section#
Maximum Score
Score
Question 1 32
Question 2 23
Question 3 22
Question 4 23
Total 100

** Question 1 is a Multiple Choice . You select one answer only.

** Question 3 Put your answer in 3 X 3 Matrix form as indicated

Do not solve.




Question 1 [Parts (a) to (h) 28 points]:

Part (a) [S points]:

Determine the voltage V, in the circuit above: (Hint: You may use the superposition principle)

-2V, )12V, V) =6V, V)6V,

Part (b) [S points]:
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a b

Find the equivalent inductance looking into the terminals a and b of the circuit:

)63 H, iii) 0 H, iv) 104 I, V)20 HL



Part (c) [5 points]:

i 1H i VL(t)
i Tl v
+ VL -
0
05V |

2 t(scc)

The inductor voltage V) (2) is as shown in the figure above. It is also known that b (0)=0. The initial

condition , (0) is:
25, )25, iv) 0.5, V) —

Part (d) [S points]:

L3,

vii) none of the previous answers.

i\©)

&0
In the circuit above, the Node Voltage Equations is:
i) —i (t)+VR(2t) WSOV, 01=0, if) V';{(I’)+VA(’)+C3" Z;“Lo,
@JRG) 1,0 @ iv) —i,0)+228 ¢, @ I;;(’)=0
NG dm)_ S VO d V@)
v)i, @)+ R, +C, & =0, vi)i,(¢) iy r 0,




Part (e), (f), (2), and (h):

The Mesh-Currents in the above circuitare i;=18 A, i,=26 A, and 13=10A, find the

following:

Part (e) [3 points]: the power generated by dependent voltage source (4 ig) is:

) =720 W, i) —480W,  iv)480 W,

V) =640 W, vi) 640 W,  vii) —180 W, viii) 180.

Part (f) [3 points]: the power generated by dependent current source (2 i) is:

) -256 W,  i)256W, i) —2560W,  iv)2560 W,
V) —3600 W,  vi)3600W,  vii) —5120 W,

Part (g) [3 points]: the power generated by independent current source (19 A) is:
) —12920 W, i) 12920 W, iv) 5320 W,
v) —280 W, vi) 280 W, 'vil) —2520 W, viii) 2520 W,

Part (h) [3 points]: the power absorbed by all the resistors (5 Q, 10 Q, & 40 Q) is:

) 12280 W,  ii)12280 W, i) 10120 W, iv) 10120 W,
V) —2920 W, vii) — 81960 W,  viii) 81960 W,



Question 2 [24 points]:

For the circuit shown below:

a) Find the open circuit voltage Voc between the terminals a and b directly?
(Do not use source transformation)

b) Find the Ry, using any method?

c) If aload resistor Ry is connected between terminals a and b, find the maximum power absorbed
by this load resistor?

\/
20
A A oa
. 140 *
25 C) % 140
20







VT_..VX->\/ Ve 2 I *“"'?«.‘.M,._—-

VL+VL éIT:O "‘“‘G«‘)-’—? .

Vo -V
2T T
VI—AQVZ.: g’({"LT w@)

alse v, Vo7l —@D T 7
4

QKQ’IT = ‘Z’V'r

Eﬂ‘-—vT——?‘-P%"“V
I+

Qt& = Jo{.F5 v —r P







Question 3 [22 points]:

440V -
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For the circuit shown above find the Mesh-Current equations necessary to solve for the

node voltages I, 1,11

p Ly 155 1, simplify the equations and put them in the matrix form as

_ __iﬂ _

(DO NOT SOLVE THE SYTEM OF EQUATIONS)



& ; . . Kvl in Mesh#1

~440+2(i —i,)+3( ~i,)+220=0 v sasnaees ()
[SM- -, g . Current Source 50 A:
i, —i3 =50 2)

- Current Source 4 v _ :

L=4V, e €))
N ~, _<. | Supermesh M3+M4 — kvl:
15(, —i,) +2(i; —i,) +20i, +7i, =0 oveeeereeeeeereeeeeenns 4
o - ) Help Equation for the dependent
source:
v, =2(i, i) . | SET— (H)
ciuaplitication erro simplify (1), Substitute (H) in (3), simplify (4) to get

5 -3 =2 0[] [220
14, | 50
8 -1 -8 0[] | 0
-l




Question 4 [24 points]:

In the below circuit, the switch is moved from position “a” to position “b” at time ¢ = 0. Solve the following

questions and write the final answers in the box.

5Q

& =g b
[ 2

RO LLE:
30 Vﬁ) §1oon 3 ix
(* 2
10 H
a) Find the initial value of 7, x '
‘ L(0)= - §
b) Find the final value of 7,
W(®)= Zero

C) Find the time constant 7 for £ 20
t=29 msec| !

= 25410 s
L-_—_- 2—;—5- 5* <
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d) Find the expression of 7, (f)for £ 2 0

L= —§ e':t/zs-*lé'g

€) Find the expression of V(¢)across the 10 H inductor for >0

(D= _Goo e"%swé%

| A W)
V(4) = -1 she  3E

.
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