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Fig. 1 Schematic draw of d’Arsonval meter  [1] In d’Arsonval meter, the rotation of pointer is proportional to the current flowing through the device (Figure 1). Using
d’Arsonval meter, one can configure voltmeter or ammeter. When the pointer indicates at the full scale, the current flow
and the voltage drop of the device is called to be rated current and rated voltage, respectively. From these rated values,
one can identify the resistance of d’Arsonval meter. Figure 2 show the circuit symbol of d’Arsonval meter. (20 pts)

(a) Given that the rated voltage and rated current are 50 mV and 1 mA, respectively, find the resistance of d’Arsonval
meter. (4 pts)

d’Arsonval meter is (b) One can implement voltmeter by constructing voltage—dividing circuit, which is a combination of d’Arsonval meter
in series with a resistor. Assume that one wants to read 20 V at the full scale of d’Arsonval meter. (b—1) Draw the

expres;ed as a circuit. (2 pts) (b—2) Find the value of the series resistor. (2 pts) (b—3) Find the internal resistance of the voltmeter.
resistor. (2 pts)

Note) The

(c) One wants to implement voltmeter using d’Arsonval meter and a series resistor as in (b). Assume that one wants to
read 100 V at the full scale of d’Arsonval meter this time. (c—1) Find the value of the series resistor. (2 pts) (c-2)
Find the internal resistance of the voltmeter. (2 pts)

Fig. 2 Symbol of d’Arsonval meter (d) One can implement ammeter by constructing current—dividing circuit, which is a combination of d’Arsonval meter
in parallel with a resistor. Assume that one wants to read 100 mA at the full scale of d’Arsonval meter. (d—1) Draw
the circuit. (2 pts) (d-2) Find the value of the parallel resistor. (2 pts) (d-3) Find the internal resistance of the
ammeter. (2 pts)

How to fill in the answer sheet : Write down calculation processes and the answers in the answer sheet and summarize
answers as shown below. Units also should be specified. Draw circuits for question (b—1) and (d-1).

(a) (b-2) (b-3) (c-1) (c-2) (d-2) (d-3)
4 pts 2 pts 2 pts 2 pts 2 pts 2 pts 2 pts

174




= _ - = o
2014HE 28| J| X3 20|12 S2tOAL SEAIE 2014. 4. 12
Ri=1[Q] Ro=1[]
The unknown 10 [V]
element Rs=1[Q] Rs=1[Q]
X
+ R4=1[Q]
Ve
Re=1[R] %
Fig. 1 A circuit containing an unknown element X
[2] 2=2tol <0l Mesh analysis € 018010 Ry M&0l Zel= S FotAI2. (208)
5 [V]
(a) The unknown element X Jt 5 [V] S& && OICH ©, +E XDt R, B S &8&tCt. (68)
|
(b) The unknown element X Jt 3 [A] S& MS2 0IC. &, ®RQ| &80 R, 22 sattt. (6%) (1)
|
(c) The unknown element X Jt i, =5vg 2| ZHE = X5 AFR 0ICH &, ¥R H&0| R, B2 &&tLt. (8) @

Determine the voltage across the resistor Rg using Mesh analysis. (20 pts)

Given the unknown element X is an independent 5 [V] voltage source. i.e. positive side contacts R;. (6 pts) 5[V

|

Given the unknown element X is an independent 3 [A] current source. i.e. current into R,. (6 pts)@)
|

Given the unknown element X is a dependent current source whose

current is i, = 5vg. i.e. current into R;. (8 pts) <>
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[3] Fig. 1, 2, 3 2 3Z0|A a—-b terminal LE%F AXt=

i=2 o BHE 2= AXOICE Ol2HS 20 S5IAIL.

(20&)

(a) Fig. 12 I Z20A vt iE FotAIL. (6&)

(b) Fig. 2 2 SIZ0A vet iE FotAI2. (5E)

(c) Fig. 32 SIZ2UHM vetiE FotAI2. (5E)

(d) (a), (b), (c) o ZDHOIA superposition method It
SHEol=kl R E E2otAI2. &, 1 0lgs 2242

X HBHGIAIL. (4F)
[3] The devices to the right of terminals a—b in Fig. 1,

2
2, and 3 are devices characterized by i = %. Answer

the following questions. (20 pts)

(a) AtFig. 1, find v and i. (6 pts)

(b) At Fig. 2, find v and i. (5 pts)

(c) At Fig. 3, find v and i. (5 pts)

(d) (b) and (c),

superposition method is valid. Explain why. (4 pts)

From the results of (a), check if
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Fig. 3 A circuit for (c)
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Fig. 2. A Cubic Circuit.

[4] Ct82 SIZ0M 2 2Z20 EStAI2.

(@) Fig. 10l ROl 1ohm, V,=1[V], V,=2[V], V4=3[V] & M, |,.E <ot
A2,

(b) Fig.
AN2. &, Superposition= 0/ &
ciotAl2. (7T8)

(c) Fig. 20l ROl 1Tohm & [,
T OtAI L. Hint: & H 312k

Ct SuperpositionES 0I26tX &1 £ A, (6&)
1014 ROI Tohm, V,=1[V], V,=2[V],
o

Ol 2 . BIE, MElo SY4E D

[4] Answer the following questions. (20 pts)

(a) At Fig. 1, find I, when R is 1ohm, V,=1[V], V,=2[V], V,=3[V].
Do not use superposition method. (6 pts)

(b) At Fig. 1, find I, when R is 1ohm, V,=1[V], V,=2[V], V4,=3[V].
Use superposition method. Hint :

(7 pts)

(c) At Fig. 2, find the equivalent resistance between node a and

consider the independence of
voltage sources.
node ¢ when R is 1ohm. Hint : Use planarization and symmetry.
(7 pts)
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