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Math puzzler # 1Can you find my current age if the sum of the prime faatdthe reverse of today
date 1262011 plus 1000 yields the year when | will t@® ylears old?_(Hint: was born in May.©

P-1. Basics of electric circuitsWhich one of the following statements is incorfect

(&) Ohm’s law is given by =iR

(b) Kirchhoff's voltage law states that the sumadifthe voltages in every closed loop
must add up to zero

(c) Kirchhoff's current law states that the sunmabifthe currents at every node must equal
to zero

(d) Thévenin equivalent circuit consists of a vgéiasource in seriesith a resistor and a
Norton equivalent circuit consists of a currentrseun parallelwith a resistor

(e) None of the above

P-2. Kirchhoff's laws, Ohm’s law and power dissipaibn. In the circuit shown below,
what is the power dissipated by the 15 tesistor?

(a) 0.15 mW (b) 1.5 mW (& mW (d) 0.15 W (€) 1.5 W

15V 1.5 kQ

P-3. Kirchhoff's and Ohm’s laws. (Voltage divider ginciple.) For the circuit shown,
what is the value ol voltage across the 1@ resistor?

(@) 1.8V (b) 2.4 V (Cp3/ (d) 4.8V (e) 6/4

550 Q

200 Q




P-4. Kirchhoff’'s current law and Ohm’s law. For the circuit shown below, what is the
value of the voltage?

(@) 2V (by2 Vv )4V (B Y (ey32 Vv
.|.
8 A 4 Q v="2

P-5. Kirchhoff's and Ohm’s laws. (Voltage divider pinciple.) In the circuit shown
below, given the voltage across the D@esistor to be 9 volts, what is the valud=ef

(a) 50Q (b) 10@ (c) 15@ (d) 20@ (€) 25Q

R=7?

12V 300 Q

P-6. Kirchhoff’'s and Ohm’s laws. (Voltage divider ginciple.) What is the voltage in
the circuit shown below?

(@) 0.5V (b) 1V (c) M5 (d) 2V (e) 25

MW
1kQ +

3V _
2 kQ § V=7

3kQ -
MW




P-7. Kirchhoff's and Ohm’s laws. What is the value of the currentflowing in the
circuit shown below?

(a) 0.25 A (b) 1/3 A (c) 0.5 A (d) 0.75 A €)1 A

P-8. Kirchhoff's and Ohm’s laws. (Voltage divider ginciple.) For the circuit shown,
what is the value of the source voltage

(a) 12.5 V (b) 15 V (€) 17.5 V (d) 22.5 V (€) 25 V

5Q

@

P-9. Kirchhoff's and Ohm’s laws. (Voltage divider ginciple.) For the circuit shown,
what is the value of the voltagg across the 1Q resistor on the left?

(@) 2.5V (b) 5V () 7.5V (d) 10 V (e) 125V
15V
D
&
10 Q
+ v,=? —
10 Q



P-10. Power dissipated by a resistorin the circuit shown below, what is the power
dissipated by the 2.25Xresistor?

(@ 1 mw (b) 2 mW (c) 2V (d) 4.5 mw (e) 9 mW

2.25kQ
A

O QO

.|.

P-11. Kirchhoff's laws. (Current divider principle.) For the circuit shown below, what
is the value of the currentflowing through the 2% resistor?

(@) 1A (b) 1.5 A () 2 A (d) 2.5 A €)3A

250 liy=. 4 A 750

P-12. Kirchhoff's laws. (Current divider principle.) For the circuit shown below, what
is the value of the currenflowing through the 3 ® resistor?

(@ 2mA (b) 3MA (c) 4 mA (d) 5 mA (e) 6 mA

10 mA éz kQ

3kQ




P-13. Kirchhoff's laws and power.For the circuit shown, which box elements disg&pat
power?

(@) Box 1 (b) Box 2 (c) Box 3 ) @loxes 2 & 3 (e) Box 4
— '| #1 ',
+ | 2A
+
2V EMZI #3
=
- 3A _

P-14. Kirchhoff's current law. In the circuit shown, if the current flowing thigiu the 2
KW resistor is measured to be 13 mA, what is tHeevaf is?

(a) 18 mA (b) 8 mA €18 mA (d¥8 mA (ey¥11.5mA

5mA® zkg$l’|3mA =7

P-15. Kirchhoff's and Ohm's laws.For the dc circuit shown below, what is the vabfie
the current flowing through the 12 resistor?

() 0.25 A (b) —0.25 A (c)0.75A  (d)-0.75A (e¥1.5 A

ROENORE

P-16. Kirchhoff's and Ohm’s laws. For the dc circuit shown below, what is the vodtag
v across the 3Q resistor?

() 0.3V (b)-0.6 VV (c) 0.9V (.9 V (€)0.3V




P-17. Kirchhoff's and Ohm'’s laws. For the dc circuit shown, what is the value of the
currenti flowing through the 3 ® resistor?

(@ 1 mA (b) 1/3 mA (c) 4/3 mA (d) 1/6 mA (e) 1.5 mA

3kQ<Z 3KQ li:?

P-18. Current divider principle. For the dc circuit shown, what is the curreflbwing
through the 3 ® resistor?

(@) 1 mA (b) 1/3 mA (c) 4/3 mA (d) 1/6 mA (e) 1.5 mA
NW
3kQ
AMN—

3 k9$1i=?

P-19. Current divider principle. In the circuit shown below, given the voltage mead
across the 1.5 resistor to bev, =6V, which one of the following is the value of the

source current,?

(@) 4 mA (b) 6 MA (c) &Am (d) 10 mA (e) 12 mA

3 kQ

YV
—(=——.

1.5kQ £ v4=6V
4.5 kQ




P-20. Voltage divider principle. For the dc circuit shown below, what is the vodtag
across the 10Q resistor?

@1V (b) 2 V (c) 2.5V @y () 4V
aAAY,
100 Q +
10V—=—/— 100 Q§ v:?§ 100 Q
100 Q _
aAAY,

P-21. Voltage divider principle. For the dc circuit shown below, what is the vodtag
across the 150 resistor?

(@) 5V (b) 7.5V (c) 10V (d) 12.5V (e) ~13.33 V
+ v=? —
M\
150 Q
30Vv—/—— 250 Q§ § 100 Q
175 Q
a'A'A%

P-22. Current divider principle. For the circuit shown below, what is the valuetlod
currenti?

() 0.4 A (b) ~0.545 A (c) 0.8 A d)@.2 A (€) 1.6 A

O%SMQ@A;Q%QQ)M

P-23. Voltage divider principle.In the circuit shown, what is the value of thetagkv,
across the 10Q resistor?

(a) ~6.67 V (b) 10 V (c) 12 V (d) 18 V e)(24 V

+ 50 Q

vz=’?§100 Q
30V ? 300 Q




P-24. Voltmeter measurementFor the dc circuit shown below, what is the regdaf
the voltmeter connected across the 1.@5é&sistor? (Assume ideal voltmeter.)

(a) ~0.59 V (b) ~1.09 V ) 1.2V (d) 1.5V (€) 2.1V

Ideal
+ Voltmeter
9 Q

1.75 kQ
36VT " 15k0 7.5kQ

P-25. Ammeter measurementFor the dc circuit shown below, what is the regdaf
the ammeter connected between terminals “a” an@d (Bssume ideal ammeter.)

(@ 0.2 mA (b) 0.28 mA (c) 0.4 mA (d) 0.48 mA (e) 1 mA

Ideal
Ammeter

3.6V—— 7.5kQ

P-26. Ammeter reading. To measure the current through the 73 tesistor of the
circuit in Problem 12, a student makes a mistale @nnects the ammeter in parallel
with that resistor as shown below. What will be teading of the ammeter in the circuit
below? (Assume ideal ammeter.)

(@ 0.2 mA (b) 1 mA (c)1.2mA (d) ~2.06 mA (e) 2.4 mA

Ideal

Ammeter

+ -
o Q
aAAY
| 175kQ
3.6V 15kQ 7.5kQ




P-27. Voltmeter reading. For the dc circuit shown, what will be the readioigthe
voltmeter connected between terminals “a” and “‘@®8sume ideal voltmeter.)

@2V (b) 4V () 6V (d) 8V (€) 10V

Ideal

Voltmeter

ot -o
A J
12vV—— 12 ke 12kQ
12 kQ
A

P-28. Voltmeter and ammeter measurement$or the dc circuit shown below, what are
the readings of the voltmeter and the ammeter?ujAssdeal meters.)

(@) 1.2V &~3.33 mA (b) 2.4 V & ~0.67 mA (c) 3.6&~3.33 mA
(d) 4.8V & ~0.67 mA (e) 4.8V & ~3.33 mA
Arl]drszlter
9+ -Q Voll(tj;aelter
< ot ~o
6V —/——— 7.2kQ
1.8 kQ
N

P-29. Voltmeter and ammeter measurementsThe ammeter and the voltmeter in the
previous circuit are switched as shown below. Whi#tbe their new readings? (Again,
assume both voltmeter and ammeter to be ideal.)

@) 6Va&0A (b) 6V & ~3.33 MA (C) 4.8V & ~3.3BA
(d)1.2V&0A (€) 1.2V & ~3.33 mA
e
ot o™ e
< > et e
6V —— ko 7.2kQ
A




P-30. Voltmeter measurementin the dc circuit shown below, the voltmeter measwa
voltage of 1 V across the &kresistor. What is the value of the source voltage?

@)1V (b) 2V )3V (d) 4V (€) 5V

[1] . Jo]o] Ideal
<+ -

Voltmeter

0
7.5kQ < >
N AN
6 kQ
VS:? - 9kQ 3kQ

=

P-31. Voltmeter measurementFor the dc circuit shown, the voltmeter connectebss
the “a” and “b” terminals of the 18Ck resistor measures 3 V. What is the value of the
unknown resistoR? (Assume ideal voltmeter.)

(@) 36 K2 (b) 18 © (c) 9® (d) 458 (€) 3@

Ideal 3T 10]0]

Voltmeter

+ -
o Q
SAAY 3
6 kQ
sV _— R=?§ @
b

P-32. Voltage divider principle. For the dc circuit shown, what power is dissipabgd
each 2 K resistor?

(a) 2.5 mW (b) 1.25 mW (€) ~4.08 MW (d)18.75mW () 3.125 mW

3kQ

2kQ§ §2k§2

10V

10



P-33. Voltage divider principle.For the dc circuit shown below, what is the vadfighe
voltagev between terminals “A” and “B"?

@2V (b) 4V (c) 6V (@2 Vv (er4 V
12kQ 2 4kQ
6\’<§> A¢+ vV —¢B
6kQ< 8kQ

P-34. Current divider principle. For the circuit shown below, which one of the
following relationships igot correct?

(a)ix+iy=iz (b) iw>ix (C)iy+iz:iw_ix (d) iy-'-iz:ix-'-iw (e)ix+iy+iz+iw=i8

P-35. Unknown resistor.In the circuit shown, if the total power supplied the 12 V
voltage source is measured to be 6 mW, what isdahes of the unknown resist&f?

(a) 12 K (b) 18 © (c) 21 R (d) 24 B (€) 70 R
12 kQ
AYAVAY

12 VC) 28 kcé Rz'é

11



P-36. Equivalent resistanceln the figure shown below, between which “x” ang’ “
terminals the equivalent resistance is equal @2

30
Yy KoM
30 30 3Q 30
y [o,
Yy
(a) (b)
XC
30 X o
3Q§ 30> 30 30
30
[o,
y° o y (d)
30 30
X
30
yC

(e)

P-37. Equivalent resistance.For the resistive network shown below, what is the
equivalent resistancB,, seen between terminals “x” and “y"?

(a) 2Q (b) @ (c) & (d) & (e) 2
20 4Q
X
Re=? — 6 Q 8Q
y

12



P-38. Equivalent resistance.For the resistive network shown below, what is the
equivalent resistancB,, seen between terminals “x” and “y"?

(a) 13/8 I (b)2& (c)6k (d) 32/3® (e) 4/13®

6kQ
L $2k§2 4 kQ 8 kQ

P-39. Equivalent resistor.In the circuit shown below, what is the equivalezgistance
seen between terminals “a” and “b"?

(@) 30 (b) 50Q (c) ~5.54%) (d) 11Q (€) ~5.318
2Q

a

10

4Q
40Q
20

b

P-40. Equivalent resistanceFor the resistive network shown below, betweercivitivo
terminals the equivalent resistance will be thgeat in value?

(a) A-B (b) A-C (c) B-C (d) C-D (e) A-D
A D
10
20 40
; 30 c

13



P-41. Current divider principle. For the circuit shown below, what is the curnént

(@) 15 mA (b}15 mA (c>10 mA (d) 5 mA (ep mA

2kQ 1kQ
30 mA

1kQ

P-42. Current divider principle. For the circuit shown below, what is the curngft

(@ 0.5 mA (b) 1 mA (c) 1.5 mA @mA (e) 2.5 mA
3 kQ 3 kQ

— MWW\

(@ g fFo Zae

P-43. Voltage divider principle. For the circuit shown below, if voltage is measured
to bev, =1V, what is the voltage,? (Note that the value of resis®yis unknown.)

(@) 0.5V (b) 1V (©) N5 d)2V (e) 2.5V
+ Vl:1 vV _
R, +
3V 750 Q & V,=? >1.5kQ
1.5kQ

14



P-44. Kirchhoff's and Ohm’s laws.For the circuit shown, what currentlows through
the 10 K resistor?

(@ 9 mA (b) -9 mA (c) 11 mA (d) -1 mA (e) 1 mA
10 ng _ ]:)O\/—__— 10 mA
="
4

P-45. Ohm’s law.For the circuit shown, what voltageappears across the Q kesistor?

@2V (b) =2 V (c) V3 (d) -8V (e) 8V
+ v=?
AAAY,
1kQ
5V 3 mA
500 Q
AAAY

P-46. Node voltageFor the circuit shown below, what is the node agdva?

@1V (b) 2V (V3 (d) 4V (e)5V
VA:?
MN———AWN—
1kQ 2 kQ
5V
4 kQ 3 kQ
AN—

15



P-47. Node voltageFor the circuit shown, what is the value of the emedltagev,?

(a) 0.5V (b)1V (c)15V (d)2V (e)2/3V
10Q
v,=? MN
10Q 0.1A % 10Q
10 Q
AN

P-48. Superposition principle.In the circuit shown, what is the curranthat flows
through the 2 ® resistor in the middle?

(@) 0.25 mA (b) 1 mA (c) 1.Am (d) 3.5 mA (e) 4 mA
N MW
2kQ 2 kQ
6V  2kQ li=? 5 mA

P-49. Superposition principle.In the circuit shown, what is the power dissipaigdhe
2 Q resistor?

() 80 mw (b) 9.68 W (c)~4.3W (d)~35.6 mW (e) 205 W
W\
30
5v<t> ZQ§ (DzA
£

P-50. Superposition principle.In the circuit shown below, which one of the feliag is
the value of the curremtflowing through the 1 R resistor in the middle?

(@ 2 mA (b) 4 mA (chA (d) 8 mA

. (e) 12 mA
3v<f> ,-=_J§1k9

NN

1kQ

16



P-51. Node voltageln the circuit shown, what isdtvalue of the node voltagg?
(@) 0.8V (b)1.8V (c)2.8V (d)y3.2Vv (e)5.2V

VX=?
AMY ¢ —
1kQ
5V
3V glkﬂ 1kQ§
1 kO

M

P-52. Kirchhoff's and Ohm’s laws. For the circuit shown, the voltage across the
unknown resistoR is measured to be 6 V. What is the value of thesterR?

(a) 100Q (b) 2000 (c) 30@ (d) 40@ (€) 50
100 Q 50 Q

10V

P-53. Kirchhoff’'s and Ohm’s laws.For the circuit shown below, what is the total pow
supplied by the two voltage sources?

(&) 50 mw (b) 60 mwW (c)80mw (d) 110 mW (e) 150 mW
10 kQ

20V SKQ§ ®1OV

17



P-54. Thévenin equivalent circuit. Which one of the following is the Thévenin
equivalent circuit between the “x” and "y” termisadf the circuit shown below?

10 Q
AAVAY, O X
5V <+> §15 o Thevenin
— equivalent?
oy
25Q 25Q
ANN—oO x —NVW\—o0 x
VO w0
oy oy
(a) (b)
6Q 6Q
ANV\N—0 x ANN—O x
5V <t> 3V <f>
oy oy
(c) (d)
6 Q
ANN—O x
2V Ct)
Oy

(e)

18



P-55. Thévenin equivalent circuit. Which one of the following is the Thévenin
equivalent circuit between the “x” and "y’ termisadf the circuit shown below?

10 Q
x O—AAN
Thevenin
equivalent? 15 Q 5V
yo
25 Q 10Q
X X
5V 5V
y y
(a) (b)
6 Q 6 Q
X X
5V 3V
y y
(c) (d)
6Q
X
2V

(e)

P-56. Maximum power delivered to the loadln the circuit shown below, the value of
the load resistancB. connected between terminals “x” and “y” is choserlch that it
receives maximum possible power from the rest ef ¢dlicuit. What is the maximum

power received bR ?

(@ 6 mw (b) 12 mW (c) 1643V (d) 24 mw (e) 72 mwW
1kQ 1kQ
X NV NN
R 1kQ 12V
y

19



P-57. Thévenin resistanceFor the circuit shown, what is the Thévenin regsise seen
between the terminals “A” and “B"?

(a) 150Q (b) 20@ (c) 25@ (d) 30@ (e) 60@
A
100 Q
300 Q§
10 200 Q
mA B

P-58. Thévenin equivalent circuit.For the circuit shown, what is the Thévenin voltage
and the Thévenin resistance seen between the @arial and “b"?

(a) 2 V, 6Q ©0)2V,180 () 1.5V, 80 @2V, (e)15V, &Q

V GQ§
2Q
A\N—

P-59. Norton equivalent circuit. For the circuit shown below, which one of the
following is the Norton equivalent circuit seenweén terminals “m” and “n”?

Norton
equwalent”
m
CE o CE
n

m

30 mA

n

20



P-60. Norton equivalent circuit. Which one of the following is the Norton equivaienh
the circuit shown at the top below?

1.5 kQ

Norton
equivalent?

X y
Yy X

b)

)

(@)

X y
2mA 2.25 kQ 2mA 2.25 kQ
y X

(
(c) (d

2mA 4.5 kQ

(e)

P-61. Norton equivalent circuit. For the circuit shown, what is the Norton currant
the Norton resistance seen between the terminaksth“b"?

(@ 9A 160 (b)9A XN C)27A,160  (d)3A (€) 9 A, 120

a
40

2ag (1)

24V

21



P-62. Thévenin equivalent circuitWhich one of the five Thévenin equivalent circuits
provided is the Thévenin equivalent of the cir@libwn below seen between terminals
HX” and Hy”?

3Q X
ANN—o
3Q 3A
/AR
+ o
_/ v
3V
6Q X 6Q X
6V 2V
@ 7 ® 7
6Q X 6Q X
12V 4V
© 7 @ 7
6Q X
6V
e 7

P-63. Thévenin resistancerFor the circuit shown, what is the Thévenin resistaseen
between terminals “A” and “B"?

@1k (b) 2.2 ) 3R d) 4. (e) 6@

|

A,
2kQ :
0V

10 mA D <*:—RTh=?

3 kQ i
1kQ |

22



P-64. Norton resistance.For the circuit shown, what is the Norton resisg&arseen
between the terminals “x” and “y"?

(a) 7500 (b) 1.2®@ © 15® (d) 2@ (€) 7.5
3KQ 3 kQ
AAAY, AAAY,
X
15V 3kg§ 3kg§
y

P-65. Maximum power transfer theorem.For the circuit shown, what load resistance
R. should be connected externally between terminalsahd “b” such that this load
resistance will receive maximum power possible fiitv rest of the circuit and what is
the maximum power absorbed by this load?

(a) 6 K, ~10.7 mW (b) 4@, 4 mW (c)4®, 8 mW
(d) 6 KQ, 24 mW (e) 4R, 64 mW
8 kQ

24V

P-66. Maximum power transfer theorem.For the circuit shown, what load resistance
R. should be connected externally between terminaisahd “B” such that this load
resistance will receive maximum power possible fiitia rest of the circuit and what is
the maximum power absorbed by this load?

(@) 4 KQ, 2.25 mW (b) 75@, 0.75 MW (c) 75Q, 1.5 mW
(d) 4 kQ, 4.5 mW (€) 75@, 12 mW
1KO
1KQ §1kg
A
1kQ — 6V
B

23



P-67. Thévenin resistancekor the circuit shown, what is the Thévenin regise seen
between the terminals “e” and “f*?

(@) 2/13 K2 (b)1& (c) 5/3R (d)3& (e)4R
1kQ
MN
3v
1kQ
MN
e f

%wa 1k9%

P-68. Power delivered to the loadln the circuit of the Problem 67, if a load rearste
of valueR_[11.67 KQ is connected between “e” and “f” terminals, whatver is delivered
toR.?

(@) 0.2 mw (b) 0.4 mW (ckp onW (d) 0.8 mW (e) 1 mw

P-69. Dependent sourcedn the following circuit shown below, what is thelue of the
iz current flowing through the 1Ckresistor?

(@ 5 mA (b) 10 mA (c) 20 mA (d) 24 mA (e) 40 mA

30 mA 1kQ lia:? 0.25i,

P-70. Dependent sourcesthe circuit shown below has a dependent voltagecsothe
voltage of which is controlled by a current. Whathe value of the currenf

() 0.35 A (b) 0.5 A (c) A7 d) 1A €)5 A

24



P-71. Dependent sourcesn the following circuit shown below, what powersupplied
by the 5 V voltage source?

(a) 50 mw (b) 0.5 W (c) MO (d) 1.4 W (e)5W
+ Va —
— A
5Q
5V <t> 0.4v, § 15Q

P-72. Thévenin resistancé/Vhat is the Thévenin resistance of the circuivahbetween
terminals “a” and “b"?

@)1k (b) 2 10 (€) 3R d) 4R (€) 6R
1kQ

a —AN\

il 3kQ 2i
y

6 kQ
b o

P-73. Equivalent capacitance.ln the circuit shown below, what is the value bét
equivalent capacitancg,,?

(a) 2/3puF (b) 0.9F (c) 3F (d) uF (e) 1QF

X 1 uF
o 14

Equivalent I\

capacitance, —— 6 uF =< —< 3 uF
Ceq=?

o
y

25



P-74. Equivalent capacitance.ln the circuit shown below, what is the equivalent
capacitanceC,, seen between the “x” and “y” terminals of the agk source?

(@ 7.5 nF (b) ~16.7 nF (c) ~23.9nF (d) 40 nF (e) 75 nF
X ¢ Y
= I\ I\
10 nF 15 nF
O ey
S\ -/ — 20nF 1 30 nfF ™~
y

P-75. Equivalent inductanceIn the circuit shown, given the equivalent inducia seen
between terminals “A” and “B” to be.=27 mH, what is the value &f?

(@ 12 mH (b) 18 mH (c) 24 mH (d) 36 mH (e) 48 mH

[ 18 mH
A
|
|

Leq:27 mH —> 12 mH L=7?

|
|
)
BI

P-76. First-order inductive circuit. What is the time constant of the first-order inte
circuit shown below after the switch closes=i?

(@) 0.1ps (b) Jus (c) 1@s (d)1s (e)3s
5—MW

+
(_) 3V 1 mH

26



P-77. First-order capacitive circuit. In the first-order capacitive circuit shown below,
the switch closes at=0. If the capacitor voltage has the initial valgeven by
v.(0)=3V, which one of the following is the correct math¢ical expression fow, ()

valid fort=0 ?

(@) V¢ (t) =10- 77500 y/ (b) v, (t) = 7(1_ e—5000t) Vv (©) Ve (t) =7 475000\
(d) v (t) = 3+ 775000\ (€) Ve (t) =100 _ 7 \/

10kq 0

Ve 1T~ 20 nF

P-78. First-order capacitive circuit. In the first-order capacitive circuit shown below,
the switch closes at=0. If the capacitor voltage is initially 10 V, wdh one of the
following is the correct mathematical expressionvig(t) valid for t > 0 ?

(@) vg(t)=10e™ Vv (b) vq(t) =106 Vv () Vg(t)=5e™" Vv
(d) vg(t) =56 v () ve(t) =10(L- ) v
t=0
s
+ +

10kQ Svk 10V =< 20 uF

27



P-79. First-order capacitive circuit. In the circuit shown below, the switch closes at
t =0, after being open for a long time. Which one & fbllowing expressions represent
the capacitor voltage, (t) for t = 0?

(@) v (t) = 6(1- ) (b) v (t) = 6(1- &) (©) Vo (t) = 4l e2%°)
(d) vo(t) = 20— &) @) Vo (t) = 4fL- &)
=0 3kQ
AVAYAY "

6V 0.5uFTvC 6 kQ

P-80. First-order capacitive circuit. In the circuit shown below, the switch opens at
t =0, after being closed for a long time. With what d¢immonstant will the capacitor
discharge after the switch opens?

(@) 20 ms (b) 10 ms (c) 4 ms (d)2ms (e) 1 ms
10 kQ
A"
t=0 __+
5V TNVe

0kQ < o2pF

P-81. First-order inductive circuit. In the circuit shown below, the switch opens at
t =0, after being closed for a long time. Which onetlé following mathematical
expressions represents the voltagecross the 3@ resistor fort > @

(@ w(t)=-1267" vV (b) v(t) =4 v (©)v(t) = —4e290 v
(d) v,(t)=-6e>*"" v (€) v,(t) = -4t v
=0 45k
AAAY,
+
v 15 mH vi § 3kQ
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P-82. First-order switching circuit. What is the time constant of the first-ordel
circuit shown below aftet=0?

(a) 0.6us (b) us (c) 1.hs (d)6s (e)9s
2 kQ
AMAN—— 3mH
=0 ¢0) 10mA = 2kQ 1kQ

P-83. Time constant of a first-order circuit. What is the time constant of the first-order
RC circuit shown below after the switch is closed=&t?

(@) 0.45s (b) 0.6 s (c)1s (B4 (e)2.4s

=0 30 30
é?v GQ§ 02F <

P-84. Time constant of a first-order circuit. What is the time constant of the first-order
RL circuit shown after the switch is closed=d?

(a) ~17 ms (b) 25 ms ()4 m (d) ~67 ms (e) ~89 ms
ZAM—AM
3Q 3Q
3V 60 0.2H
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P-85. Steady-state voltage of the capacitoin the circuit shown below, the switch
closes at=0. What will be the steady-state voltage of theac#or aftet=0?

(@) 0.5 V (b)1V (©) 15V d)2V €3V
A — AW
t=0 +3 kQ
3V 3nF;<Vc 3kQ
3kQ —

JT_’\/\/\/

P-86. Time constant of a first-order circuit.In Problem 85, what is the time constant of
the circuit after the switch closes &t07?

(@) 6ps (b) 27us (c) 18s (d) 1.5 ps (e}s
P-87. A first-order capacitor circuit. In the circuit shown, the switch closed=0, after
being open for a long time. Which one of the foliogv expressions represent the
capacitor voltage after0?

(@) v, (t) =10e" (b) v (t) =10e () V¢ (t) = 9e7540"

(d) Ve (t) = ™" (&) Ve (t) = 967"

9 kQ

MA—C 9

\_10V
t=0)6
1 kO 2(|)/nF
NN AN

P-88. A first-order circuit with two capacitors. In the following circuit shown, the
switch closes at=0, after being open for a long time. Approximatalyw long will it
take for the capacitor voltageto reach 99% of its final value?

(a) 1.8us (b) Qs (c) 2@s (d) 0.1 ms (e) 2ms
1k 0
AN —T—
oV 2nF X Ve A~18nF
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P-89. Energy stored in an inductor at steady statd-or the second-order circuit shown
below, what is the energy stored in the 10-mH inoluat steady state?

(@) 8 mJ (b) 2J (c)0.8nJ (d)1.6 nJ (e) 80 nJ
10 kQ i
AV —
.|.
8v<i> ve o< 10mH 10 kQ
- - 1 mF

P-90. Energy stored in a capacitor at steady stat&or the second-order circuit shown
below, what is the energy stored in the 0.5-F ciapaat steady state?

(@27 (b)4J 0)§J (d) 16 J (€) 64 J
L]
20 6A  o5Fa= <I4°

P-91. Energy stored in a capacitor at steady stat€or the second-order circuit shown,
what is the energy stored in the 10-mF capacitstestdy state?

(@ 5mJ (b) 7.2 mJ (c)11.25mJ (d) ~16.2mJ (e) ~25.3mJ
20 20
aAAY NV
3V 6Q T~ 10 mF 40
40 mH

P-92. Energy stored in an inductor at steady statd-or the second-order circuit shown
below, what is the energy stored in the 5-mH induat steady state?

(&) 250 nJ (b) 90 nJ (c) 62.5nJ (d) 40 nJ (e) 10 nJ

2kQ
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P-93. Steady-state voltageln the circuit shown, what is the value of thetagkvss
across the 1@ resistor on the right-hand-side at steady state?

(@ 0V (b) 1V (c)1.25V (d) 2.5V (e)5V
10 Q 10Q 10Q
1 mH 1 mH 1 mH +
5V —~1mF “~1mF 1mF <10 QS Vss=?

P-94. Second-order switching circuitFor the second-order switching circuit shown, the
switch is closed at = Qafter being open for a long time. What is théora(0")/i(e) ?

(Note thatt =0" represents the time instant just after the switatosed.)

(@1 (b) 2 (©)3 (d) 4 (e)5
1.5 kQ 1.5 kQ
W\ N
i
4.5V 10 nF A~ 1 mH 1.5 kQ

[
Vo

P-95. First-order switching RC circuit. For the first-ordeRC circuit shown below, the
switch is closed at = Qafter being open for a long time. Which one & thllowing
voltage expressions represents the voltggé forY>07?

(a) 3-4e™ (b) 4-3e™ (c) 4-3e™
(d) 3-4e7° (e) 4- 3>
15 kQ

—\W\
1 kQ _b< +
5V =0 5 uF < Ve 4 kQ
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P-96. Approximate time to drop to 1%. In the first-order circuit shown below, the
switch is closed at = (fter being open for a long time. At approximatelgat time
will the inductor current drop to 1% of its initiahlue att = @

(@) lus (b) Zus (c) 2.5us (d) s (e) fs

Fom <f> 1kQ 1mH

10 mA

P-97. Second-order switching circuit.In the second-order circuit shown below, the
switch closes at = Qafter being open for a long time. Which one & tbllowing is the

value of the voltagey, right after the switch closes (i.eg,(O*): ?)?

@75V (b) 10 V (c) 22.5V (d) 27 V (€) 30 V
150 Q 250 0 50
AN —— 5mH
+
36V 750 Q T~ 0.1 puF vy 750 Q 150 Q

P-98. Second-order switching circuit.In the second-order switching circuit shown
below, the switch opens &t= , @fter being closed for a long time. What is tladue of

the capacitor currerit right after the switch opens? (That is, whait.i0" ?) )

(@) 0 (b) 0.1 A (c) 5/3 A (e5/3 A (e)-0.1A

FO%
gzog §1og

i
l" 01 H

C} 5V ~025mF

30Q
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P-99. Natural response of a second-order circuitFor the second-order circuit of
Problem 98 shown above, right after the switch spatit = 0, what is the _totaénergy

stored in the circuit at=0"?
(@ 0.5mJ (b) 1.125 mJ (c) 1.625 mJ (dBm (e)5.375mJ

P-100. Natural response of a second-order circuit-or the second-order circuit of
Problem 98 shown on the previous page, after th&clsvopens att = 0the natural
response of thBLC circuit will be

(a) over-damped response (b) critically-dampegoase
(c) under-damped response (d) medium-damped mespo
(e) extremely-damped response

P-101. Natural response of a second-order circuitn the second-order circuit shown
below, the switch opens at= , Gfter being closed for a long time. What value of
resistancdRk will yield an under-damped natural responsé for)t > 0?

(a) 50Q (b) 1000 (c) 200Q (d) 40@ (e) 60
2 kQ
A
=0 |t
5V R 1 I'IF/\VC 1 mH

You will pay for this
Inan! I urgently need
medical help!! | feel
like my whole body is
transformed into some
type of an electric
circuit, arggh!

different person
after Inan’s
electric circuits

class! Someone
please call 911
right away!!

Math puzzler # 2How many palindrome dates are to occur in the year 208117
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