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	' , �éJ
Ê 	�A 	®�JË @ �éËXAªÖÏ@ ú


	̄ ÉmÌ'@ @ 	Yë 	��
ñª�JK.
R1C

duC

dt
+ uC = E ⇔ R1C(−αAe−αt + Ae−αt + B = E

⇔ Ae−αt(1 − R1Cα) + B = E

: 	àA

	̄ é 	JÓð

1 − R1Cα = 0 =⇒ α =
1

R1C

B = E

: ú
ÍA
�JË @ É¾ ��Ë@ úÎ« �éJ
Ê 	�A 	®�JË @ �éËXAªÖÏ@ Ég 	àñºK
 ú
ÍA

�JË AK. ð
uC(t) = Ae

−

t

R1C + E

ú

	̄ �éÊ��JÓ �éË @YË @ 	àñºË @ 	Yëð A

�é�JK. A�JË @ XYm� 	' uC(0) = 0 A 	JK
YË t = 0 Y	J« �éJ

KYJ. Ë @  ðQå��Ë @ PAJ. �J«AK. ð

: t = 0
�é 	¢jÊË@ AîD


	̄ AÖß. 	­�JºÖÏ@ ÉJ
 	ª ���� �HA 	¢mÌ 	áÓ t
�é 	¢mÌ ø




@

uC(t = 0+) = uC(t = 0−) = 0 =⇒ uC(0) = A + E =⇒ A = −E

: ú
ÍA
�JË @ É¾ ��Ë@ úÎ« I. �JºK
 ÉmÌ'@ 	àA


	̄ ú
ÍA
�JË AK. ð

uC(t) = E
(

1 − e−t/τ
)
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�éJ
 	�AK
P ÐñÊ« AK
PñËA¾K.
�éJ
 	KA�JË @ X @Ym× ÈC« 	XA�J�



B@ 2013 − 2014

�éJ
�@PYË@
�é 	J�Ë@

RC
�èP@YÊË 	áÓ 	QË @ �é�JK. A�K ùÒ���ð τ = R1C 	à



@ �IJ
m�'.

: �H@YgñÊË ù
 ÖÏ AªË @ ÐA
	¢	JË @ ú


	̄
τ

�èYgð �� h.
: A 	JK
YË XAªK.



B@ �éËXAªÓ I. �k

[τ ] = [R].[C]

	àA

	̄ é 	JÓð [C] =

[I]

[U ]
.[t] ð [R] =

[U ]

[I]
	à


@ øQ 	k



@ �éêk. 	áÓ

[τ ] = [t]

. s
�éJ
 	KA�JË @ : ù
 ë é�KYgð , RC I. ¢

�®Ë@ ù


K A 	J�JË 	áÓ 	QË @ �é�JK. A�JË AK. éJ
Ò�

	� . ú

	æÓ 	P YªK. éË τ P@Y�®ÖÏ @

uC = f(t) È É�JÒÖÏ @ ú 	æj	JÖÏ @ �� X
	àA

	̄

t 7−→ ∞ AÓY	J«ð uC(0) = 0 A 	JK
YË t = 0 Y	J« é 	K


@ �IJ
m�'. , ú
ÍA

�JË A¿ ñë ú 	æj	JÖÏ @ É¾ �� AJ
 	�AK
P

uC(∞) = E 	à


@ t > 5τ Q�.�Jª 	K AJ
ÊÔ«ð uc = E

t(ms)

uC(V )

u(t) = E
E

ú
ÍA
�®�J 	KB
 @ ÐA¢

	JË @

Õç
' @YË @ ÐA¢	JË @

: 	á�
ÓA 	¢
	� Xñk. ð ú 	æj	JÖÏ @ 	PQ�. K


uC(t) Q�Kñ�JË @ éËC 	g Q�
 	ª�JK
 : ú
ÍA
�®�J 	K @ ÐA 	¢ 	�

. E
�é�JK. A�K

�éK
Yg
�éÒJ


�̄ úÍ@
 Q
�Kñ�JË @ éËC 	g É��
 : Õç
' @X ÐA 	¢ 	�

τ 	áÓ 	QË @ �é�JK. A�K YK
Ym�
�' ��Q£ �� è

: úÍð


B@ �é �®K
Q¢Ë@

: �éJ
Ê 	�A 	®�JË @ �éËXAªÖÏ@ Ég ÈAÒª�J�AK.
uC(t = τ) = E(1 − e−1) = 0, 63E

0, 63E H. ñ�KP


B@ �� 	̄ @ñK
 ø


	YË @ Èñ� 	̄ 
B@ ñë τ

t = 0
�é 	¢jÊË@ Y	J« �AÒÖÏ @ ÈAÒª�J�@ : �éJ
 	K A�JË @

�é �®K
Q¢Ë@
(

duC

dt

)

t=0

=
E

τ
	à


@ ø




@ uC(t) = E(1 − e−t/τ ) : A 	JK
YË

: �AÒÖÏ @ �éËXAªÓ 	à 	X@

uC(t) − uC(0) =

E

τ
.(t − t0)
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�éJ
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�éJ
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B@ 2013 − 2014

�éJ
�@PYË@
�é 	J�Ë@

uC(t) =
E

τ
.t

ú 	æj	JÒÊË �AÒÖÏ @ ð uC = E ú 	æj	JÒÊË H. PA
�®ÖÏ @ ©£A�®�K 	à



@ ø




@ uC(t) = E 	àA


	̄
t = τ

�é 	¢jÊË@ Y	J« 	à 	X@

t = τ ù
¢ª

�K t = 0
�é 	¢jÊË@ Y	J«

t(ms)

uC(V )

u(t) = ET
E

0.63E

τ

t(ms)

i(mA)

I0

τ

i(t) 	áj ��Ë@ PAJ
�K
�èY �� Q�
J.ª�K �� ð

�IJ
k i(t) = C
duC

dt
: 	áj ��Ë@ PAJ
�K

�èY �� 	à


@ ÕÎª 	K

duC

dt
=

E

R1C
e−t/τ

: 	à 	X @


i(t) =
CE

R1C
.e−t/τ

E

R1

e−t/τ

t = 0
�é 	¢jÊË@ Y	J« PAJ
�JË @

�èY �� E/R1 É�JÖ �ß �IJ
k
ø



@ E = R1.I0 é 	JÓð uC = 0 A 	JK
YË t = 0 	à



@ ø




@

I0 =
E

R1

	à


@

i(t) = I0e
−t/τ

�éË 	PA 	K Q�Kñ�K �éJ. �KQË RC I. ¢
�®Ë@ ù



K A 	J�K �éK. Aj. �J�@ �� 2

uC Q�Kñ�JË @ Aê�®�®m�'
 ú

�æË @ �éJ
Ê 	�A 	®�JË @ �éËXAªÖÏ@ ��



@

4 É¾ ��Ë@ ú

	̄ �éÊ�JÒÖÏ @ �éJ

K AK. QêºË@

�èP@YË @ Q�. �Jª 	K
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�éJ
 	�AK
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�éJ
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B@ 2013 − 2014

�éJ
�@PYË@
�é 	J�Ë@

E

R

i(t)

C

K

R2

i(t)

uc(t)

uR(t)

4 É¾ ��Ë@

1 2

�IJ
k t = 0 t�'
P@ñ�JÊË É�


A¿ AëQ�. �Jª 	K ú


�æË @ð 2 © 	�ñÖÏ @ ú

	̄ PAJ
�JË @ ©£A�̄ © 	�	� 	­�JºÖÏ @ 	ám��� YªK.

. Q�Kñ�JÊË �éË 	PA 	K �éJ. �KP úÍ@
 I. J
j.
����
�

uC Q�Kñ�JË @ Aê�®�®m�'
 ú

�æË @ �éJ
Ê 	�A 	®�JË @ �éËXAªÖÏ@ ��



@

: A 	JK
YË �H@Q�Kñ�JË @ �éJ

	̄ A 	�@


	àñ	K A�̄ I. �k
uR2

+ uC = 0

uR = R2.i = R2C
duC

dt
Ðð



@ 	àñ	K A�̄ I. �kð

R2C
duC

dt
+ uC = 0

�éJ
Ê 	�A 	®�JË @ �éËXAªÖÏ@ Ég �� H.
: ú
ÍA

�JË @ É¾ ��Ë@ úÎ« ñë �éJ
Ê 	�A 	®�JË @ �éËXAªÖÏ@ è 	Yë Ég
uC(t) = Ae−αt + B

AëYK
Ym�
�' 	áºÖß
 �IK. @ñ�K α ð B ð A 	à



@ �IJ
m�'.

. B
�é�JK. A�JË @ð α

�é�JK. A�JË @ XYm�
	' , �éJ
Ê 	�A 	®�JË @ �éËXAªÖÏ@ ú


	̄ ÉmÌ'@ @ 	Yë 	��
ñª�JK.
R1C

duC

dt
+ uC = 0 ⇔ R2C(−αAe−αt + Ae−αt + B = 0

⇔ Ae−αt(1 − R1Cα) + B = 0

: 	àA

	̄ é 	JÓð

1 − R2Cα = 0 =⇒ α =
1

R2C

B = 0

: ú
ÍA
�JË @ É¾ ��Ë@ úÎ« �éJ
Ê 	�A 	®�JË @ �éËXAªÖÏ@ Ég 	àñºK
 ú
ÍA

�JË AK. ð
uC(t) = Ae

−

t

R2C

ú

	̄ �éÊ��JÓ �éË @YË @ 	àñºË @ 	Yëð A

�é�JK. A�JË @ XYm� 	' uC(0) = E A 	JK
YË t = 0 Y	J« �éJ

KYJ. Ë @  ðQå��Ë @ PAJ. �J«AK. ð

: t = 0
�é 	¢jÊË@ AîD


	̄ AÖß. 	­�JºÖÏ@ ÉJ
 	ª ���� �HA 	¢mÌ 	áÓ t
�é 	¢mÌ ø




@

uC(t = 0+) = uC(t = 0−) = E =⇒ uC(0) = A =⇒ A = E

: ú
ÍA
�JË @ É¾ ��Ë@ úÎ« I. �JºK
 ÉmÌ'@ 	àA


	̄ ú
ÍA
�JË AK. ð
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B@ 2013 − 2014

�éJ
�@PYË@
�é 	J�Ë@

uC(t) = Ee−t/τ

RC
�èP@YÊË 	áÓ 	QË @ �é�JK. A�K ùÒ���ð τ = R2C 	à



@ �IJ
m�'.

uC = f(t) È É�JÒÖÏ @ ú 	æj	JÖÏ @ �� h.
	àA

	̄

t 7−→ ∞ AÓY	J«ð uC(0) = E A 	JK
YË t = 0 Y	J« é 	K


@ �IJ
m�'. , ú
ÍA

�JË A¿ ñë ú 	æj	JÖÏ @ É¾ �� AJ
 	�AK
P

uC(∞) = 0 	à


@ t > 5τ Q�. �Jª 	K AJ
ÊÔ«ð uc = 0

t(ms)

uC(V )

E

τ 	áÓ 	QË @ �é�JK. A�K YK
Ym�
�' ��Q£ �� X

: úÍð


B@ �é �®K
Q¢Ë@

: �éJ
Ê 	�A 	®�JË @ �éËXAªÖÏ@ Ég ÈAÒª�J�AK.
uC(t = τ) = Ee−1) = 0, 37E

0, 37E H. ñ�KP


B@ �� 	̄ @ñK
 ø


	YË @ Èñ� 	̄ 
B@ ñë τ

t = 0
�é 	¢jÊË@ Y	J« �AÒÖÏ @ ÈAÒª�J�@ : �éJ
 	K A�JË @

�é �®K
Q¢Ë@
(

duC

dt

)

t=0

= −
E

τ
	à


@ ø




@ uC(t) = Ee−t/τ : A 	JK
YË

: �AÒÖÏ @ �éËXAªÓ 	à 	X@


uC(t) − uC(0) = −
E

τ
.(t − t0)

uC(t) = −
E

τ
.t + E

ú 	æj	JÒÊË �AÒÖÏ @ ð uC = 0 ú 	æj	JÒÊË H. PA
�®ÖÏ @ ©£A�®�K 	à



@ ø




@ uC(t) = E 	àA


	̄
t = τ

�é 	¢jÊË@ Y	J« 	à 	X@

t = τ ù
¢ª

�K t = 0
�é 	¢jÊË@ Y	J«

uC = f(t) È É�JÒÖÏ @ ú 	æj	JÖÏ �� è
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B@ 2013 − 2014

�éJ
�@PYË@
�é 	J�Ë@

t(ms)

uC(V )

E

0.37E

τ

	©K
Q
	®�JË @ ÈC 	g Q�Kñ�JË @ Ð @Yª	K @ �� ð

	à


@ i. �J 	J

���	� , u(t = 5τ) =
E

e5
A 	JK
YË

uC(5τ)

uC(0)
= 0, 67%

	­�JºÖÏ@ 	©K
Q
	®�JË @ �èYÓ ù
 ë 5τ 	àA


	̄ é 	JÓð
	­�JºÖÏ@ 	©K
Q

	®�K �èYÓ úÎ« τ Q�
�K


A�K �� 	P

? RC
�èP@YË @ ú


	̄ 	­�JºÖÏ @ 	©K
Q
	®�K úÎ« τ Q�
�K



A�K AÓ éÊ 	®�



@ É¾ ��Ë@ ÉJ
�JÒ�JË @ úÎ« É�j	J 	̄ τ1 > τ2

t(ms)

uC(V )

R1 = 100Ω, C1 = 220µF

R2 = 100Ω, C2 = 150µF

(2)

(1)

. ¨Qå�


@ 	­�JºÖÏ @ 	©K
Q

	®�K 	àA¿ AÒÊ¿ Q 	ª�


@ τ �I	KA¿ AÒÊ¿

: 	©K
Q
	®�JË @ PAJ
�K

�èY �� Q�
J.ª�K �� Ð
: A 	JK
YË

uC(t) = Ee−t/τ

: 	à


@ ø




@ uR = −uC(t) : �H@Q�Kñ�JË @ �éJ


	̄ A 	�@

	àñ	K A�̄ I. �kð

uR(t) = −Ee−t/τ
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B@ 2013 − 2014

�éJ
�@PYË@
�é 	J�Ë@

	à


@ ø




@ uR = Ri(t) 	à



@ AÖß.ð

i(t) = −
E

R
e−t/τ

: �é 	£ñjÊÓ
�é 	¢mÌ É¿ ú


	̄ �éÊ��JÓ �éË @X 	©K
Q
	®�JË @ð 	áj ��Ë@ ÈC 	g uC(t)

	­�JºÓ ù
 ¢�. QÓ
	á�
K. Q�Kñ�JË @ *

. �éÊ��JÓ Q�

	« �éË @X 	©K
Q

	®�JË @ð 	áj ��Ë@ ÈC 	g 	­�JºÖÏ @ ú

	̄ PAÖÏ @ i(t) PAJ
�JË @

�èY �� *
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