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GE4T : ELECTRICITY AND MAGNETISM

Answer any two questions. 2�15

1. (a) Two identical charged particles are placed at rest at a separation of

1m. What is the charge on them if the magnitude of the electrostatic

force exerted on each particle is 1N ?

(b) What is electric flux ? State and establish the differential form of

Gauss’s theorem of electrostatics.
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(c) Two concentric thin spherical shells of radii R1 and R2 (with R2> R1)

carry uniformly distributed charges q1 and q2 respectively. Use Gauss’s

law to determine the electric fields at the points

(i) r < R1

(ii) R1 < r < R2 and

(iii) r � R2.

(d) Establish the relation between electric potential and electric field.

2+(2+5)+4+2

2. (a) Derive the expression for electric field and electric potential due to

an electric dipole (broad side on position).

(b) Define electric displacement vector D. Deduce the relation between

D and electric field E.

(c) Derive the expression for capacitance of a parallel plate capacitor when

a dielectric material is inserted in the capacitor.

(d) Write the expression for the energy stored per unit volume in a

dielectric medium. 5+(2+3)+4+1

3. (a) State Biot-Savart’s law for magnetostatics. Derive an expression for

magnetic field at the axis of a solenoid (length l and radius r) carrying

current I.

(b) State and explain Ampere’s circuital law. Derive its differential form.

(c) Define the following terms :

(i) intensity of magnetisation,

(ii) magnetic susceptibility,

(iii) magnetic permeability and

(iv) magnetic induction. (2+4)+(2+3)+4
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4. (a) State and explain Faraday’s and Lenz’s laws of electromagnetic

induction. Is Lenz’ law consistent with the law of conservation of

energy ?

(b) A long solenoid of length L, cross section A, having N1 turns has

another short coil of N2 turns wound around its centre. Find the

expression for the mutual inductance of the system.

(c) Obtain the expression for the magnetic energy storedin a solenoid in

terms of magnetic field B, area A and length l of the solenoid. How

does this magnetic energy be compared with the electrostatic energy

stored in a capacitor ?

(d) The magnetic flux linked with a coil changes from 12�10–3Wb to

6�10–3Wb in 0.01 second. Calculate the induced emf.

(3+1)+5+4+2

Answer any one question. 1�10

5. (a) Write down the Maxwell’s equations for electromagnetics. Deduce the

Maxwell’s modification of Ampere’s law.

(b) Show that time averaged Poynting vector for electromagnetic time

varying fields is given by � �*1
Re

2
S E H� �

����

� �

,

where *
H

����

 is the complex conjugate of H
�

. (2+3)+5

6. (a) Establish, 
A

E
t

�
�

� �� �
�

�

� �

where, A
�

 is the magnetic vector potential and �  is the scalar

potential.
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(b) Derive the wave equations for electric field E
�

 and magnetic induction

B
�

 in vacuum.

(c) Define linear, circular and elliptical polarization. 2+5+3

PRACTICAL : GE4P

Answer any one question. 1�20

1. How will you use Multimeter for the following cases ?

(a) Resistance measurement

(b) AC and DC Voltage measurement

(c) DC Currentmeasurement

(d) Checking electrical fuses. 4+8+4+4

2. How will you determine a low resistance by Carey Foster’s bridge.

Following points should be addressed :

(a) Circuit diagram

(b) Theory

(c) Procedure in brief

(d) Tables for recording data

(e ) Precautions. 3+4+5+5+3
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3. How will you verify the Thevenin and Norton theorems ? Following points

should be addressed :

(a) Circuit diagram

(b) Theory (Thevenin and Norton theorems)

(c) Tables for recording data and verification (separate table for each).

4+(5+5)+(3+3)

[ Internal assessment – 10 ]

[ Attendance – 5]
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1Ð S„þV !ßþiîûyîßþiyëû ”%öìÝþy x˜%îû*þ™ “þ!vþü“þy!£“þ „þ’y 1m îÄyî•yöì̃  xî!ßþi“þ xyöìŠéÐ ë!” ²Ìöì“þÄ„þ!Ýþ „þ’yîû vþzþ™îû

1N !ßþiîû“þ!vþüê îœ ²Ìöìëûy† „þîûy £ëû “þy£öìœ “¤þyöì”îû vþzþ™îû xy•y˜ „þ“þÚ

S…V “þ!vþüê šÏþy: „þ#Ú !ßþiîû“þ!vþüê öÇþöìe †yvþzöì¢îû vþzþ™þ™yöì”Äîû xî„þœ˜ †àþ˜ !îî,“þ „þîû ç ²Ì!“þÛþy „þîûÐ

S†V R
1
 ç R

2
 îÄy¢yöì•Åîû (R

2
 > R

1
) ”%öìÝþy ~„þöì„þw#ëû þ™y“þœy ö†yœ#ëû ö…yœ„þ ëíye«öì› ¢%¡ì›¦þyöìî

î!^ùÝþ“þ “þ!vþü“þy•y˜ q
1
 ç q

2
 î£˜ „þöìîûÐ †yvþzöì¢îû ¢)e îÄyî£yîû „þöìîû „þ“þ„þ=!œ !î¨%öì“þ “þ!vþüêöìÇþe

!˜’Åëû „þîû ƒ

(i) r < R
1
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(ii) R
1
 < r < R

2
~î‚

(iii) r 	 R
2

S‡V “þ!vþüêéôé!î¦þî ~î‚ “þ!vþüê öÇþe ›öì•Ä ¢Á™„Åþ ²Ì!“þÛþy „þîûÐ 2+S2+5V+4+2

2Ð S„þV ~„þ!Ýþ “þ!vþüêéôé!möì›îû&îû ‹˜Ä “þ!vþüê öÇþe ~î‚ “þ!vþüê !î¦þîéôé~îû îûy!Ÿ›y!œ îy!£îû „þîû S!möì›îû&!Ýþ ²ÌŸßþi

þ™yÙ»Å xîßþiyöì̃  xyöìŠéVÐ

S…V “þ!vþüê ¢îû’ ö¦þQîû D-ö„þ ¢‚Kþy!ëû“þ „þîûÐ D ~î‚ “þ!vþüê öÇþe Eéôé~îû ›öì•Ä ¢Á™„Åþ ßþiyþ™˜ „þîûÐ

S†V ë…˜ ~„þ!Ýþ þ™îûy÷ìî”%Ä!“þ„þ vþzþ™y”y˜öì„þ •yîûöì„þîû ›öì•Ä ¢!§¬!î!ŸÜT „þîûy £ëû “þ…˜ ~„þ!Ýþ ¢›yhsþîûyœ

þ™y“þ •yîûöì„þîû •yîû„þöìcîû ‹˜Ä îûy!Ÿ›yœy îy!£îû „þîûÐ

S‡V ~„þ!Ýþ þ™îûy÷ìî”%Ä!“þ„þ ›y•Äöì›îû ~„þ„þ xyëû“þöì̃  ¢!Mþé“þ Ÿ!_«îû ‹˜Ä îûy!Ÿ›yœy !œ…Ð

5+S2+3V+4+1

3Ð S„þV ö‰þïÁº„þéôé!îKþy˜ öÇþöìeîû ‹˜Ä îyöìëûyÝþéôé¢Äy¦þyÝÅþ ¢)öìeîû !îî,“þ ”yçÐ ²Ìîy£ I î£˜ „þîûöìŠé ~›˜ ~„þ!Ýþ

¢!œ˜öìëûöìvþîû xÇþöì“þ ö‰þïÁº„þ öÇþeéôé~îû îûy!Ÿ›yœy îy!£îû „þîû S¢!œ˜öìëûöìvþîû ÷”‡ÅÄ l ç îÄy¢y•Å rVÐ

S…V xÄyÁ™#ëûyöìîûîû þ™!îûe«›’ ¢)e!Ýþîû !îî,“þ „þîû ~î‚ îÄy…Äy „þîûÐ £z£yîû xî„þœ˜ †àþ˜ îy!£îû „þîûÐ

S†V !˜Á¬!œ!…“þ þ™”=!œ ¢‚Kþy!ëû“þ „þîû ƒ

(i) ‰%þÁº„þ„þîûöì’îû ²ÌyîœÄ–
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(ii) ö‰þïÁº„þ @ùÌy!£“þy–

(iii) ö‰þïÁº„þ ö¦þ”Ä“þy ~î‚

(iv) ö‰þïÁº„þ xyöìîŸÐ S2+4V+S2+3V+4

4Ð þS„þV “þ!vþüêéôé‰%þÁº„þ xyöìîöìŸîû šþÄyîûyöìvþ ç öœOéôé~îû ¢)e=!œ !îî,“þ „þîû ç îÄy…Äy „þîûÐ Ÿ!_«îû ¢‚îûÇþ’

¢)öìeîû ¢!£“þ !„þ öœöìOîû ¢)e ¢‚†!“þþ™)’ÅÚ

S…V ÷”‡ÅÄ L– ²ÌßþiöìFŠé” A ç N
1
 þ™y„þ¢‚…Äy !î!ŸÜT ~„þ!Ýþ ”#‡Å ¢!œ˜öìëûöìvþîû ö„þöìw ~„þ!Ýþ N

2
 þ™y„þ¢‚…Äy

!î!ŸÜT öŠéyR „%þ[þœ# xyöìŠéÐ “þsþf!Ýþîû þ™yîûßþ™!îû„þ xyöìîöìŸîû ‹˜Ä îûy!Ÿ›y!œ îy!£îû „þîûÐ

S†V ~„þ!Ýþ ¢!œ˜öìëûöìvþîû ö‰þïÁº„þöìÇþe B– öÇþe A ~î‚ ÷”‡ÅÄ l éôé~îû þ™!îûöì²Ì!Çþöì“þ ¢!œ˜öìëûvþ!Ýþöì“þ ¢!Mþé“þ

ö‰þïÁº„þ Ÿ!_«îû ‹˜Ä îûy!Ÿ›yœy ²Ìy® „þîûÐ ~£z ö‰þïÁº„þ Ÿ!_«öì„þ „þ#¦þyöìî ~„þ!Ýþ •yîûöì„þîû ›öì•Ä ¢!Mþé“þ

!ßþiîû“þ!vþüê Ÿ!_«îû ¢!£“þ “%þœ˜y „þîûöìîÚ

S‡V ö‰þïÁº„þ ²Ìîy£ ~„þ!Ýþ „%þ[þœ#îû ¢!£“þ ¢‚ë%_« £öì“þ£z 0.01 ö¢öì„þöì[ „%þ[þœ#!Ýþ 12×10–3 wb öíöì„þ

6×10–3 wb þ™!îûî“Åþ˜ £ëûÐ xyöìî!Ÿ“þ emf !£¢yî „þîûÐ S3+1V+5+4+2

öëöì„þyöì̃ y ~„þ !Ý þ   ²ÌöìÙÀîû vþz_îû ”yçÐ 1�10

5Ð S„þV “þ!vþüê ‰%þÁºöì„þîû ‹˜Ä ›Äy:çöìëûöìœîû ¢›#„þîû’=!œ !œ…Ð xÄy!Á™ëûyîû ¢)öìeîû ›Äy:çöìëûöìœîû þ™!îûî“Åþ˜

ßþiyþ™˜ „þîûÐ
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S…V ö”…yç öë “þ!vþüêéôé‰%þÁº„þ ¢›ëû þ™!îûî!“Åþ“þ öÇþe=!œîû ‹˜Ä ¢›ëû †vþü þ™öìëû!rÝþ‚ ö¦þQîû £ëû

� �*1
Re

2
S E H� �

����

� �

öë…yöì̃ – *
H

����

 £ëû  H
�

éôé~îû ‹!Ýþœ x˜%îõþ#Ð S2+3V+5

6Ð S„þV ²Ì!“þÛþy „þîû– 
A

E
t

�
�

� �� �
�

�

� �

öë…yöì̃ – A
�

 £ëû ö‰þïÁº„þ ö¦þQîû !î¦þî ~î‚ �  £œ ößþñœyîû !î¦þîÐ

S…V Ÿ)̃ Äßþiyöì̃  “þ!vþüêöìÇþe E
�

 ç ö‰þïÁº„þ xyöìîŸ B
�

éôé~îû ‹˜Ä “þîûD ¢›#„þîû’=!œ îy!£îû „þîûÐ

S†V ÷îû!…„þ– î,_#ëû ç vþzþ™î,_#ëû ¢›î“Åþ˜öì„þ ¢‚Kþy!ëû“þ „þîûÐ 2+5+3

öëöì„þyöì̃ y ~„þ !Ý þ   ²ÌöìÙÀîû vþz_îû ”yçÐ 1�20

1Ð þ!˜Á¬!œ!…“þ ‡Ýþ˜y=!œîû ‹˜Ä ›y!ÎÝþ!›Ýþyöìîûîû îÄyî£yîû “%þ!› „þ#¦þyöìî „þîûöìîÚ

S„þV öîûy• þ™!îû›yþ™’

S…V AC ç DC ö¦þyöìÎÝþ‹ þ™!îû›yþ™’

S†V DC ²Ìîy£ þ™!îû›yþ™’
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S‡V “þ!vþüê !šþvþz‹ ëy‰þy£z „þîûyÐ 4+8+4+4

2Ð „þÄyîû#éôéšþÞÝþyîû ~îû îÊ#öì‹îû myîûy ~„þ!Ýþ !˜Á¬ öîûy• !˜’Åëû „þ#¦þyöìî “%þ!› „þîûöìîÚ !˜Á¬!œ!…“þ ”šþy=!œ ¢öìÁºy•˜

„þîûy vþz!‰þ“þ ƒ

S„þV î“Åþ˜# !‰þe

S…V “þ_´

S†V ¢‚!Çþ® þ™kþ!“þ

S‡V ˜í#„þîû’ “þöìíÄîû ‹˜Ä ¢yîû’#

SˆV ¢“þ„Åþ“þyÐ 3+4+5+5+3

3Ð öíöì¦þ!˜˜ ç ˜îûÝþ˜ vþzþ™þ™y”Ä=!œöì„þ „þ#¦þyöìî “%þ!› ²Ì!“þþ™y”˜ „þîûöìîÚ !˜Á¬!œ!…“þ ”šþy=!œ ¢öìÁºy•˜

„þîûy vþz!‰þ“þƒ

S„þV î“Åþ˜# !‰þe

S…V “þ_ ́Söíöì¦þ!˜˜ ç ˜îûÝþ˜ vþzþ™þ™y”ÄV

S†V ˜í#„þîû’ “þíÄ ç ²Ì!“þþ™y”˜ ~îû ‹˜Ä ¢yîû’# S²Ìöì“þÄöì„þîû ‹˜Ä xyœy”y ¢yîû’#VÐ

4+S5+5V+S3+3V



C/21/BSc/4th Sem/PHSH–GE4T & GE4P

10

GE4T : DIGITAL, ANALOG CIRCUITS AND INSTRUMENTATION

Answer any two questions. 2�15

1. (a) State and prove De Morgan’s theorems for two Boolean variables.

(b) Why are NAND and NOR gates called universal logic gates ?

(c) Verify the following Boolean identities :

(i) A B A B A
 
 
 �

(ii) � � � �. . .A AB B AB A B� � 5+5+(2+3)

2. (a) For an unbiased p-n junction diode, sketch and explain the space

charge, barrier field and barrier potential.

(b) Explain the current-voltage characteristics of a p-n junction diode

using diode equation and characteristic curves.

(c) What is the source of the reverse saturation current in a p-n junction

diode ? Does the reverse saturation current change with the applied

reverse bias and the diode temperature ? Explain.

5+6+4

3. (a) Explain the mechanism of amplification obtained in a bipolar junction

transistor.

(b) Show the different current components of a p-n-p transistor when the

emitter junction is forward biased and the collector junction is reverse

biased.

(c) Draw the circuit diagram for a fixed bias n-p-n transistor in the

common-emitter (CE) configuration and derive the expression for its

stability factors.

4+4+7
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4. (a) Write down the characteristic of ideal OPAMP.

(b) Establish the output expression of voltage for non-inverting OPAMP in

terms of input voltage.

(c) Design a circuit using one or more OPAMPs whose output is given as

V0 = 2V1 + 5V2, where V1 and V2 are two inputs.

3+5+7

Answer any one question. 1�10

5. (a) Explain the input characteristics of a transistor in the common-base

(CB) configuration. What is the Early effect ?

(b) Find voltage gain for the amplifier shown in the figure below. Also,

calculate the output voltage (Vout) for the input voltage

Vin = 5 sin(10�t) volt. Plot the output voltage (Vout).

5+5

6. (a) Draw the circuit diagram of a full-wave rectifier and explain its

principle of operation.

(b) Write a brief note on photodiodes and solar cells. 5+5
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PRACTICAL : GE4P

Answer any one question. 1�20

1. To design a half-adder and a full-addercircuits using basic gates and to

verify the respective truth tables :

(a) Write down the corresponding theory and truth tables.

(b) Draw the circuits for half-adder and full-adder using basic gates.

2. To study the static output characteristics of a transistor in common-

emitter (CE) configuration :

(a) Write down the necessary theory with graphical representation for the

CE output characteristics.

(b) Draw the required circuit diagram using basic components.

3. Write down theory to construct an astable multivibrator using IC-555

timer. Draw Circuit diagram of astable multivibrator using IC-555 timer.

Calculate the circuit components (Resistor and Capacitor) to generate

symmetrical square wave of frequencies 1KHz, 5KHz, 10KHz, 15KHz.

7+5+8

[ Internal assessment – 10 ]

[ Attendance – 5]
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îDy %̃îy”
”! Ç þ’  ² Ìy hs þßþ i ¢ ‚ …Ä y= !œ  ² ÌÙÀ› y˜  !˜ ö ì”ÅŸ„ þÐ

þ™î û# Ç þyí # Åöì” î û ëíy¢ ½ þî  !˜ ö ì‹ îû ¦ þy ¡ ìyë û vþ z_ î û ö ”çë ûy ² Ìö ìëûy‹ ˜ Ð

öëöì„þyöì̃ y ”%!Ý þ  ²ÌöìÙÀîû vþz_îû ”yçÐ 2�15

1Ð S„þV ”%öìÝþy î%œ#ëûy˜ ‰þœîûy!Ÿîû ‹˜Ä !vþ ›îû†y˜ vþzþ™þ™y”Ä !îî,“þ „þîû ç ²Ì›y’ „þîûÐ

S…V NAND ~î‚ NOR ö†Ýäþöì„þ ¢îÅ‹˜#˜ œ‹#„þ ö†Ýäþ îœy £ëû ö„þ˜Ú

S†V !˜Á¬!œ!…“þ î%œ#ëûy˜ xöì¦þ”=!œöì„þ ²Ì!“þþ™y”˜ „þîû ƒ

(i) A B A B A
 
 
 �

(ii) � � � �. . .A AB B AB A B� � 5+5V+S2+3V

2Ð S„þV ~„þ!Ýþ !˜îûöìþ™Çþ p–n ¢‚öìëy† vþyöìëûyöìvþîû ‹˜Ä ßþiy˜ “þ!vþü“þy•y˜– ²Ì!“þîõþ„þ öÇþe ~î‚ ²Ì!“þîõþ„þ

!î¦þîöì„þ ˜„äþŸy!ëû“þ ç îÄy…Äy „þîûÐ

S…V vþyöìëûyvþ ¢›#„þîû’ ç ÷î!ŸÜTÄ›)œ„þ öœ…˜# îÄyî£yîû „þöìîû ~„þ!Ýþ p–n ¢‚öìëy† vþyöìëûyöìvþîû ²Ìîy£éôéö¦þyöìÎÝþ‹

÷î!ŸÜTÄ=!œ îÄy…Äy „þîûÐ

S†V ~„þ!Ýþ p–n ¢‚öìëy† vþyöìëûyöìvþîû !îþ™îû#“þ ¢Á±#_« ²Ìîy£ éôé~îû  vþzê¢!Ýþ „þ#Ú ²Ìë%_« !îþ™îû#“þ îyëûy¢ ç

vþyöìëûyvþ “þyþ™›yeyîû ¢!£“þ !îþ™îû#“þ ¢Á±#_« ²Ìîy£ „þ# þ™!îûî“Åþ˜ £ëûÚ îÄy…Äy „þîûÐ 5+6+4
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3Ð S„þV ~„þ!Ýþ !möì›îû& ¢‚öìëy† ÝþÆy ä̃!‹ÞÝþyöìîû ²Ìy® !îî•Åöì̃ îû þ™kþ!“þ!Ýþ îÄy…Äy „þîûÐ

S…V ë…˜ !˜ƒ¢yîû„þ ¢‚öìëy† ¢Á¿)…î“Åþ# îyëûy¢ ~î‚ ¢‚@ùÌy£„þ ¢‚öìëy† !îþ™îû#“þ îyëûy¢ “þ…˜ ~„þ!Ýþ

p–n–p ÝþÆy ä̃!‹ÞÝþyöìîûîû !î!¦þ§¬ ²Ìîy£ vþzþ™y”y˜=!œ ö”…yçÐ

S†V ¢y•yîû’ !˜ƒ¢yîû„þ (CE) !î˜Äyöì¢ ~„þ!Ýþ !ßþiîû îyëûy¢ n-p-n  ÝþÆy˜!‹ÞÝþyöìîûîû ‹˜Ä î“Åþ˜# !‰þe xBþ˜ „þîû

~î‚ £z£yîû ‹˜Ä ßþiy!ëûc =’„þ=!œîû îûy!Ÿ›yœy îy!£îû „þîûÐ 4+4+7

4Ð þS„þV xy”ŸÅ éOPAMPôé~îû ÷î!ŸÜTÄ öœ…Ð

S…V £z̃ äþ™%Ýþ ö¦þyöìÎÝþöì‹îû þ™!îûöì²Ì!Çþöì“þ ̃ ˜äéôé£z̃ ¦þy!ÝÅþ‚ OPAMP éôé~îû ‹˜Ä ö¦þyöìÎÝþöì‹îû xyvþzÝþþ™%Ýþ îûy!Ÿ›yœy

²Ì!“þÛþy „þîûÐ

S†V ~„þ îy ~„þy!•„þ OPAMP ëyîû xyvþzÝþþ™%Ýþ £ëû V
0
=2V

1`
 + 5V

2
,  öë…yöì˜ V

1
ç V

2
£œ ”%öìÝþy

£z̃ äþ™%Ýþ– îÄî£yîû „þöìîû ~„þ!Ýþ î“Åþ˜#öì„þ ˜„äþŸy!ëû“þ „þîûÐ 3+5+7

öëöì„þyöì̃ y ~„þ !Ý þ   ²ÌöìÙÀîû vþz_îû ”yçÐ 1�10

5Ð S„þV ¢y•yîû’éôé¦)þ!› (CB) !î˜Äyöì¢ ~„þ!Ýþ ÝþÆy ä̃!‹ÞÝþyöìîûîû £z̃ äþ™%Ýþ ÷î!ŸÜTÄ=!œ îÄy…Äy „þîûÐ

S…V !˜Á¬!‰þöìe ”!ŸÅ“þ !îî•Åöì„þîû ‹˜Ä ö¦þyöìÎÝþ‹ x‹Å̃  îy!£îû „þîûÐ xyîûç !£¢yî „þîû £z̃ þ™%Ýþ ö¦þyöìÎÝþ‹

V
in
 = 5  sin(10�t) volt éôé~îû ‹˜Ä xyvþzÝþþ™%Ýþ ö¦þyöìÎÝþ‹ (V

out
)Ð

5+5
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6Ð S„þV ~„þ!Ýþ þ™)’Åéôé“þîûD ~„þ›)…# „þyîûöì„þîû î“Åþ’# !‰þe xBþ˜ „þîû ~î‚ £z£yîû „þyöìëÅîû ›)œ˜#!“þ îÄy…Äy „þîûÐ

S…V öšþyöìÝþyvþyöìëûyvþ ç ö¢yœyîû ö¢öìœîû vþzþ™îû ~„þ!Ýþ ¢‚!Çþ® Ýþ#„þy öœ…Ð 5+5

²ÌÄy„þ!Ýþ„þyœ

öëöì„þyöì̃ y ~„þ !Ý þ   ²ÌöìÙÀîû vþz_îû ”yçÐ 1�20

1Ð þö›ï!œ„þ ö†Ýþ=!œ îÄî£yîû „þöìîû ~„þ!Ýþ x•Åéôéöëy‹„þ ç ~„þ!Ýþ þ™)’Åéôéöëy‹„þéôé~îû î“Åþ˜# ˜„äþŸy!ëû“þ „þîûöì“þ

~î‚ ¢‚!ÙÕÜT ¢“þÄ ¢yîû’# ²Ì!“þþ™§¬ „þîûöì“þ ƒ

S„þV x˜%îû*þ™ “þ_ ́ç ¢“þÄ ¢yîû’#=!œ !œ…Ð

S…V ö›ï!œ„þ ö†Ýþ=!œ îÄyî£yîû „þöìîû x•Åéôéöëy‹„þ ç þ™)îÅéôéöëy‹„þéôé~îû ‹˜Ä î“Åþ˜#=!œ xBþ˜ „þîûÐ

2Ð ¢y•yîû’ !˜ƒ¢yîû„þ (CE) !î˜Äyöì¢ ~„þ!Ýþ ÝþÆy ä̃!‹ÞÝþyöìîûîû !ßþiîû xyvþzÝþþ™%Ýþ ÷î!ŸÜTÄ=!œ x•Äëû̃  „þîûöì“þ ƒ

S„þV CE xyvþzÝþþ™%Ýþ ÷î!ŸÜTÄ=!œîû ‹˜Ä öœ…!‰þey!ëû“þ vþzþ™ßþiyþ™˜yîû ¢!£“þ ²Ìöìëûy‹˜#ëû “þ_ ́!œ…Ð

S…V ö›ï!œ„þ ö†Ýþ=!œ îÄyî£yîû „þöìîû ²Ìöìëûy‹˜#ëû î“Åþ˜#!‰þe xBþ˜ „þîûÐ

3Ð IC-555 Ýþy£z›yîû îÄyî£yîû „þöìîû ~„þ!Ýþ x!ßþiîû ›y!ÎÝþ¦þy£zöìîÊÝþîû !˜›Åy’ „þîûöì“þ “þ_ ́öœ…Ð IC-555 Ýþy£z›yîû

îÄyî£yîû „þöìîû x!ßþiîû ›y!ÎÝþ¦þy£zöìîÊÝþöìîûîû î“Åþ’#!‰þe xBþ˜ „þîûÐ ²Ì!“þ¢› ößþñyëûyîû “þîûD ëyîû „þÁ™yBþ=!œ £œ

1KHz, 5KHz, 10KHz, 15KHz vþzêþ™y”˜ „þîûöì“þ î“Åþ˜# vþzþ™y”y˜=!œ Söîûy•„þ ç •yîû„þV !£öì¢î „þîûÐ

7+5+8


