PR.2 Given the circuit,determine whether the
dependent voltage source is supplying or
absorbing power;then find that power.

(a)Pabsorbed:ss-GW (D)Pabsorbedz‘q'ow
(C)Pdelivered:SB-GW (d)Pdelivered=450W
—> (e)none of the above
PR.3 Aresistor draws a current [=8Sinwt at a
voltage V=200Sinwt. Calculate the average
power dissipated in the resistor.
(a)400W —>(b)800W (c)1600W
(d)ow (e)none of the above
/' PR.4 Find Vs and I in the following circuit
(T
(a) Is=10A
(b) 1s=30A
(c) Vs=B0V
(d) Is=20V G

—> (e) none of the above [120V, 20 A
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PR.5 Given a 2Q resistor connected between
terminals a an b and given that the voltage
is shown in the graph below:

ANz

Ve -----

/ {2min o

Find tha power delivered by the resistor for 0<t<2min.

L| )

(a)or’/8 (b)-9t%/8  (c)-3t*/960
(d)3t¥960  —> (e)none of the above [t%3200 W, tis in s|

PR.6 For the same given of problem 5, find the
energy in joules converted into heat by the
resistor for 2<t<4min.

—> (a)540 (b)180 (c)1080
(d)90 (e)none of the above

PR.7 A 110 light bulb takes 0.9A and operates
12h/day. At the rate of 7cents/Kwh, find the
cost to operate the bulb for 30 days.

(2)5 —>(b)2.5%

(d)252¢  (e)none of the above
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Figure 1

L. In the circuit shown in figure 1, calculate
the total power delivered by the two sources,

a) 88 W o . .
b) 72 W Hint: redraw as a 4. Iyf the circuit shown in figure 2, determine I
—> ¢) 98 W brid i e circuit 50 that no current flows in R .
&) 110 W 9 a) 3mA
¢) None of the above b) OmaA
¢} 2mA

—>d)-lmA
2. A1 Q resistor is connected n parallel with ¢) Nane of the above
a d’Arssgval movement having gAull scale
deflection o 1 mA. If a 40 mX current pro-

duces a defledhon that is
determine the resgtanc

Yo of Tull scale,
of the d’Arsonval

movement.
a) 580
b) 490
c) 370

d) 7602
one of the above

3. A 1 cm cube of material has a resistance of

253K 0 measured between opposite faces.
Calculate the resistance of a rectangular block
of this material that is 50 cm long and of 10

cm? cross-sectional area.
a) 10.8K 02

i d) 36002
—>h) 12.5KQ ) None of the above
¢) 220K 0
d) 7600

¢) None of the above
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15A

d) 500 W
) Nane of the above

|
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Figure 7

Figure 5

9. Determine v, in the circuit of figure 7.

7. In the circuit shown in figure 5, detenniﬁie%a)f”i! =20V

determine Ry = V/1, if Vyq=0. ) v =30V
a)R,=Rps || Rg é.‘-l Vx —;-ZD;J
b) R, = Rpg d) vy = 153

—> )R, =Rpg || (1) ) None of the above

d)Ry=Rs | R Il Rps

) MNone of the above —I
i i .
N 0N Nosen )
A I
8. In'the circuit shown in Figure 6, find v and KA L) O1A 0060 '\i/” 64 J
. the \:;élmgc v across both sources if i is given fl [ B
w2 A - s
a) vy =30V and v =225V Figure 8

byv, =06V and v=225V
—> ¢) vy =30V and v = 225V
dywv; =6V and v =325V
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Figure 9

Hint: transform current
sources to voltage sources
11. In the circuit of figure 9 find V,, Vy and
V. Note that the resistors are labeled with
their respective conductances.

Va=12V,Vg =10V,

¢) None of the above

VC =22V
SmO 12Zm0
|[' VAT "'v'r."'-./_!' _‘M‘“\/—i
[T _T _,] ._._.r_‘,, +_‘\
Geg L— AN~ —— <
o 16mi) omes MO <2 10mU
- [
Figure 1

2.
a) 5 mhos
7 mhos
—Q‘b 6 mhos
d) 4 mhos

el MNone of the above

Find Geq for the network of figure 1. (round off your answer to 2 decimals).
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I/ | Given the circunt of figure 3, Find the power (pyouree) supplied by the source and also the
poOWEr {pyggy) absorbed by the 18002 resistor.

Peguree = 430 W I Pygpn = 125 W

D) Pource =45 W iPigoo= 1125 W

1::' Peouree = ”25W,p|sm=28125w
dj psuurcczlgw ;p,3m=¢.5W

None of the above
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7. Consider the following circuit:

10 | Gl
L,—/JF 20

The equivalent resistance of the above circuit is:

At WA 2R i LA AT W

A 1L
—>@E8 0
G620
0. 412
E. Mone of the above

. Consider the following circuit;

T

Assume switches 51 and 52 are both open, the current in the 15 0 resistor iz

12V

A 0344
B, 1.86A
. 0,584
0. o0A
E. Mone of the above

8. In problem &, assume switches 51 and 52 are hoth closed, the power generated
by the 12V battery is:

—@ 4.8

. =B.TEW

17.52W

. BTEwW

Mane of the above.

moo®
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10. For the

uit shown, find the Thevenin resiztance s

om e

T B0
Mone of the above

m

11.Find the current | in the circuit shown below:

Test T 1000- d/5

-_;\'\ -
{ — J2uV Y
A 2414 A
—X B -0.857 A
C. —3A
D. 44

E. Mone of the above.

13.Find the Voltage  in the circuit shown balow.

A 25
) TV
[ S %
0O o
E. Mone of the above
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b L

8T 1oD/30
100/50

of Figure 1. the Thevenin resistance as

the above

In the circuwit of Fisure 2. the equivalent resistance seen

acrass the terminals ab is:

a. 71

b. F.50
9.'1‘_“"."‘ a0

2

qT s.s0

e, Hone of

The cuarrent

a. 1.54
__;>gij 4,54

C. JA

d. 3.54

. Hone of

Find k in the circuit shawn in Figure 4 such that the pnweft-

Refer to figures
below

Lhe above

I, across the 6¥ source in Figure 3 is:

Lthe above

dissipated in the 2-0 resistor is 50W.

10
4
Mone of

the above
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G, Find the resistance R in the circuit of Figure 7 such that
the power supplied by the 100-V source to the netwark is
ihe same as the power supplied by the 5-A source.

>

oo ion
d. 400
e None of the above

circuit of Figure 8, the Thevenin
cross terminals a=h, is:

Lhe
resistan

10.

oo

o3

None of the above

4B\

11. The curTent entering a circuit is shown 1n Figure 9.
Determine the amount of charge that enters the circuit as
a result of the current pulse.

%} 20mi

b. 40mC
C. 30mC
d. GO0mc”

E. Mone of the abaove
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L2, Four 60-W. pip-v lignt bulbs are to he operated from & 330-
Vo osource (spe Figure 101, Determine (he value of the
Tesistance, R, connected in series with the line so ther
the voltage acros:z the bulhs does nol exceed 110-V.

&. IO
—>E) 550

C. 1200 o -

d.  s0g T, & hech. Libeay

2. kone of the above :

13. The power absorbed by the 4-9 resistance of Figure 11 js:

9(‘?“.) 100%
TR aow

c. T5W
d. Q0w
=, Xone of the above.

4. In the circuit of Figure 12, the power delivered by the 10-
V source is:

a. 0w
. -30W
—>ED 40w
d.  BOW

e, “oene of the above.
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2 - In the circuit shown below, delermine the equivalent resislance Rac,

g T

) 10R 1 S efs e

L) 18 R “ e "”“—\f\/\.f“f“wuf—r"-f“\f\f‘---—-—‘.f‘n.**--..!""'~—""'1
i

&) 2R : b |
=) 3R . |

R o of the shove =

e) uone of the above Co W —

3 - If the infercomection of different sources in lhe foilowing ciroull i« wniid, find

the total abzorbed and delivered power iy this cireuit, l : —
[A— ' B . . R g Ih\-\\ oy "4:\' EERN \

a) The interconnection ig nol valid _jah I [,\U P _[

b) P(ebsorbed) iz 2400 W, Pdelivered) is 2400 W “J/ l (’—1) 50 V

¢) P(absorbed) is 450 W, P(delivercd) is 450 W P N

> d) Pabsorbed) is 600 W, P(delivered) is 600 W Q{) 54 r .‘

-e) none of the above
l I

5 - Given the network below, fhid Vo, {The resislunce we given in 200

P o 3
_ ({ H gff_. - J‘A | -[f
& ~ 3 P !(! ‘F— s ! - ?f
.- \f - e ) A L
} I \\ - o N ol - r
Vi A( N 7S P -
(_ !{ )lo Y 2 ' \/z r'?\ j;‘ 7l o - j..)
i N = F e
\ - e |
g 3 |
) AR S — -
_ 3 s b
Ay etIGTT V) by A1V, o) 36V, 6a W
&) none of the above /;
i/ A L
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esisf'mcc: are given kil 3y

7. Find Vo in the fallowing circuil (’l‘he r
T {J"%‘ '

ay Yo=3Y l I\ 1- A F e £ 2
by Vo= - 200 V /A P U <
>0y Vo=—20V 3;, (——WI/E = 1% )

By Vo=—25V | 4z |
) 3 é ey 4 {,_F 0

&) none of the above l
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1. Determine R, in the figure, given that » »
R=1kQl, m=2 and k= 2. +

—> A, Infinite

Zero 0 Rin 4 R/m

1kQ

2k0 kv,
Mone of the above

moow

2. Considering the circuit below, find the current o flowing through the resistor
300Q.

Consider fi=1

—=>a) 0.667 A
b) 1.000 A
c) 1.333A
d) 2.000A
e} None of the above
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11. Find the equivalent resistance between the terminals (a,b).

—a"""ﬁh‘f"uﬁv T
A~y
35 IED gsm

: /Wéﬁj M

4504
2250
c) 1258
d) 80 Q
&) none of the above
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2. In the circuit below, find the value of the Curre

nt Ix flowing between node a and
node b. (Vs =10V)

Vs

120 A 40 A

~I-SEImA
b) +100mA
c) 30A
d) +30A

e) None of the above
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10. For the circuit shown below determine the power supplied by the source.

|+

Py
<

a 63 1W
b. 363 W
216 W

% 503 W

e. None of the above
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7%

Determine V., given that all current
sources are 1 A and all resistances are
510.

5Y

10V

15V

20V

Not a valid connection

moomx>
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8%
1. Determine R,,.

A 50 B. 100 | i
C. 0 —D) Infinite P
E. None of the above

Solution: If a source vy is applied, the source current is ir =iy — i, = (. The resistance

seen by the source R, is therefore infinite.
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2. Determine Iy in the circuit shown.
A.
B.
C.
D.
E.
Solution: KCL at the upper node gives a

current of 4l, in the 2 Q resistor; 21 = 10l,;
from KVL around the right mesh: 10l = 8l

2A
4A
2A
4 A

None of the above

+4,sothatl,=2A.

Dr=sin Sav (e

L
2 Q) 20
WA
Y

v




Problem 1
Find Rgp.

A) 12 ohms 10 ohms
B) 7.5 ohms
C) 10 ohms
D) 15 ohms

E) None of the above

40 ohms

Problem 2

Find the power

consumed by the 50 200hms
ohm resistor in the
circuit shown below @
10v
A) P=0.246 W
B) P=0.692 W 500hms
2.358 W
200hms
Problem 3
Find Vg in the 30 Ohm resistor in the circuit
shown below +\, -
A) Vo=6V
B) Vo =66V 30ohms
C) V=72V +
D) Vo=78V (aov  5A o0 ()
E) None of the above S

20o0hms 100hms
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Problem 4

20 Q

1OQ§ § 100Q
+
512 Q

_ [

In the circuit shown, find the voltage denoted by Vs1

A) 300V

B) 150V

C). -150 V

D) 75V

E) None of the above

Problem 5

In the circuit shown above, find the value of the load resistance R, in terms of R such
that Vo is 50 V.

A) R/3
B) 3R
—>C) R
D) 2R
E) None of the above
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1. The currentin a 1 uF capacitor is shown in i

the figure as a function of time. The total
energy stored in pJ is:
A. 40

B. 100
C. 200
D. 50
E. 25

Solution: gat4 ms is

in uF.

2. If Vere = 10V, determine Ry so that I, = 0.
A 5Q
B.
C. 25Q
D. 1Q
E.

10x4

2
=20 uC. The energy in uJis W = % =

@, where C is
C

1250

1.67Q

5V

R

Solution: When I, =0, R—-XHSVSRC =5, o0r

3. IfR =10 Q, determine the ratio p/a so that I; = I,.
A.

Solution:

6-pl, 6-0aRl;

moow

X

40
10Q
60 6V
50

8Q -

R

, Which gives p/a=R.

1/5



4. In the figure shown, the 24 V source having a

source resistance of 1 Q is replaced by the L
equivalent current source, the load resistance R.
being the same. If R, =5 Q, the ratio of the
power delivered by the ideal current source to 24V Re
the power delivered by the ideal 24 V source is:

A 5

B. 11 —O

C. 7

D. 14

E. 9

Solution: The power delivered by the ideal voltage source is 24 x . The equivalent

Lt

current source is an ideal current source of 24 A in parallel with 1 Q2. The power

delivered by the current source is 24 x 24 R, ii The ratio of the powers is
L
numerically equal to R,.
3Vo V
5. Determine Vo in the circuit shown if R =1 Q A
A. 18V \/
B. 12V 4Q 4Q
C. 30V
D. 6V 2A a 0 4A
E. 24V
Solution: The current through R is 6 A, so that
Ve = 6R. 20 2Q
6. Given the source connections shown. a
Determine the actual power delivered or
absorbed by each source. 0.8V, A

Solution: Iy = 0.8x20 = 16 A. Current in 20 V C"‘) 20V l (™ Q) 10 A

source is 6 A in the direction of a voltage

rise. Voltage across dependent voltage

source is 0.5x16 = 8 V. Voltage across

2/5



dependent current source is 20 — 8 = 12 V. It follows that:

Power delivered by 20 V source is 20x6 = 120 W

Power delivered by 10 A source is 20x10 = 200 W

Power absorbed by dependent current source is 12x16 = 192 W

Power absorbed by dependent voltage source is 8x16 = 128 W

7. Determine Vsgc, Isre, and the Isrc
voltages across the four 8Q

resistors in the circuit shown.

(Four grade points for each +
VSRC
answer plus 1 bonus grade). -

Solution: Going CCW around the

upper mesh:

4+121; -8l,=0

Going CW around the

lower mesh:
4-6(1,+1.5)+22(I, — Vsre
15)=0

The two equations

+

reduce to:

3i-2I,=-1

-3l; + 111, =19

This gives: I; =1 A; I, =2 A. Hence,

Voltage across 12 Q resistor: 12 V
Voltage across 6 Q resistor: 15V
Voltage across 8 Q resistor: 16 V
Voltage across 22 Q resistor: 11 V
Vsgre =27V

Isrc = 3 A.
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1. Determine the power dissipated in the 1o
circuit, assuming 1 = 1 A.
10
Solution: The 1 QY is paralleled with a 3 Q A,
so that it effectively becomes a 0.5 Q Y, and the | <D 20
circuit reduces to that shown. The resistance

seen by the current source is 1||1 + 2.5 =3 Q, 050 30
so that the power dissipated in the circuit is P =
317 W.

2. Determine the power delivered by
the 3 V source, assuming p = 2 V/A.
Solution: The upper node is at 5 V with
respect to the lowest node, the middle
node is at 3 V. hence, I, = 0.5 A and the

current in the 6 Q resistor is also 0.5 A.

The current supplied by the 3 V source
is (3 — 0.5p)/2 and the power delivered by the source is P = 1.5(3 - 0.5p) =4.5-0.75p
W.

6. Determine the power absorbed or
delivered by the dependent source
assuming R =1 Q.

Solution: The current in the 2 Q resistor is

2l flowing downwards. From KVL in the

mesh on the left, 10 =41, + 2, or I, =2 A.

The voltage rise V across the dependent

source is given by: V, — Rl, =5, or V4 = 2R

4/5



+ 5; The power P delivered by the source is P = 2(2xR + 5).

16. Determine Vo.

Solution: The 2V, source is replaced by a 10
A source. The current in the 2 Q resistor is .
The current in the dependent source is 5 —
21y, so that the current in the 1 Q resistor is
15 - I,. From KVL around the mesh abcd, 2I,
+ 15 — I, = 4ly, which gives I, = 5 A. It follows
that Vo = 15 — I, = 10 V.

5/5



Problem 1

Find the equivalent resistance between B and E.

Problem 2

Find Vj.

A
50 102 250

2KQ§

>

) 12V
) 7.5V
) -12V
)
)

os)
\]

Q

D
E

-7.5V

None of the above






