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Solve the following problems;
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This exam has 9 pages.

Course Instructors: H. Akkary, L. Hamandi, K. Kabalan, and R. Jabr.



1. In the circuit shown in Fig. I, R| = 0.25k, R, =0.05k), Ry = 0.2k, [; = 5mA, I, = 50 mA, and
Vs =5 V. Find v,.
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Fig. 1: Circuit for Problem 1
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2. In the circuit shown in Fig. 2, R1 = 300 €, R2 = 600 2, and R3 = 200 €. Find the value of R; that
results in maximum power being transferred to Ry.

K, = Rr, = 200 4 Soo///m? = Yw()

(a) 3000

400 0

(c) 500
(d) 600 Q2

(e) None of the above
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Fig. 2: Circuit for Problem 2



3. If R =8 k{2 in the circuit shown in Fig. 3, find the Thévenin voltage (V) between terminals a,b.

70 = 8(321 Ix) + 7 ZIx

(a) 150V
® 0V = T = 0.4 mA
(c) 375V
@24v Vi, = Zox0%Yx3 = 4V
(e) None of the above
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Fig. 3: Circuit of Problem 3

4. If R = 8 kQ in the circuit shown in Fig. 4, find the short-circuit current (Is¢) directed from terminal a

minalb. ?0 _ g (2/ IX) + ? IX
6 mA
©) 9.375 mA = Ix =04 mA
(©) 15mA =  _ qox0-Y%x 3. = bmA
() 37.5mA dsc = U
(e) None of the above
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Fig. 4: Circuit of Problem 4



5. In the circuit shown in Fig. 5, Vs =20 V,R1 =1 k{2, R2=3 k), R3 = R4 = 4 k2, and RS = 2 k0.
Find the maximum power that can be delivered to Ry.

(@3125mw Vrn = L 2 = foV
(b) 2.5 mW
(©) 1.25mW Rrn = 4s2+4 4//1/ — 8 kL’
(d) 1 mW 2
(e) None of the above -r;Lma\K = _/0 = 3./35 mW
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Fig. 5: Circuit of Problem 5

6. In the circuit shown in Fig. 6, Is = 3 A. Find the component of I resulting from the /5 current source
acting alone, with all the other voltage and current sources deactivated.
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Fig. 6: Circuit of Problem 6



7. In the circuit shown in Fig. 7, Vs = 8 V and Vcc = 15 V. Find the minimum value of R that can be

used such that the op-amp operates in its linear region.
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Fig. 7. Circuit of Problem 7
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8. The op-amp shown in Fig. 8 is operating in the linear region and R = 4 k(2. Find Vp.

Vo = —

(a) =135V
(b) =108V

@-9v

d -6V

(e) None of the above
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9. The op-amp shown in Fig. 9 is operating in the linear region. Vs =1V and I5 = 0.03 A. Find V.

(@) 2V vV ::(1_
() 3V © (00
4V _ \/
d sV VY? = J = 32
(e) None of the above
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Fig. 9: Circuit of Problem 9
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10. If C1 = 27 uF in the network shown in Fig. 10, find the equivalent capacitance with respect to the

terminals a, b.

(a) 10 uF
(b) 12 uF
(c) 15 uF

(@20 uF

(e) None of the above
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Fig. 10: Circuit of Problem 10
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11. In the circuit shown in Fig. 11, L = 5 H. Write the mesh-current equation around mesh 1 (correspond-

ing to mesh-current iy). _ ’ [ — ['
Sec + /0L + 34L — 2 dlz

(2) Vsre — 1501 + Sia — 3(diy /dt) + 2(dir/dt) = 0 dE dt

(b) Vsre — 15i1 +5i — 8(diy /dt) = 2(dip /dt) = 0 +5 () -(;) + g& -

(c) VSRc——ISi]+5i2—3(di1/dl)—2(di2/dl)=0 dE

@ Yswe — 1501+ 5z~ 8(din/dr) +2(din/dr) =0 = ] , ‘

(¢) None of the above foc, —'/5—1,"-(-5 LZ — 8_4’_/_ -+ Zi@: — 0
at de
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Fig. 11: Circuit of Problem 11

12. In the circuit shown in Fig. 12, Vg = 30 V and C = 20 pF. The switch has been in position x for a
long time, and is moved to position y at t = 0. How much energy is delivered to the 40 2 resistor in

the time interval 0 <t < o0?
- Uilo™) = S0 (3) =45 V
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Fig. 12: Circuit of Problem 12



13. In the circuit shown in Fig. 13, the initial current in the inductor (Ip) is 10 A at r = 0. Find the value
of the voltage v3(¢) across resistor R3 at7 =3 s.

(a) 11.036 V T-= 5_ = Is

(b) 4.060 V 2473 ¢

() 1494 v () = [0 A 3

@) 0549V Iy = 306~t V => (3 =30e =Y V/

(e) None of the above
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Fig. 13: Circuit of Problem 13

14. In the circuit shown in Fig. 14, Vs = 10 V, L = 0.2 H, and R = 5 Q. The switch has been closed for a
long time before it is opened at ¢ = 0. The equation of i(¢) for ¢ > 0is: i(t) = Ie~* A. Find the value

of a. of = _’e_E_Q'
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Fig. 14: Circuit of Problem 14



15. In the circuit shown in Fig. 15, C; = 6 uF, C; =4 uF, and R = 125 k(). The initial voltages on
capacitors C; and C; have been established by sources not shown: v;(0) =20 V and v;(0) = —10 V.
The switch is closed at t = 0. Determine how much energy is stored in capacitor Cy as t— co.

(a) 588 uJ
@ 768 puJ

(c) 972 uJ

(d) 1452 puJ

(e) None of the above
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Fig. 15: Circuit of Problem 15
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