
RRRR=3 =3 =3 =3 Ω    ，1/ 1/ 1/ 1/ ω1111CCCC=9.45 =9.45 =9.45 =9.45 Ω    ，输入电源为

uuuuSSSS=[10+141.40cos(=[10+141.40cos(=[10+141.40cos(=[10+141.40cos(ω1111tttt)+47.13cos(3)+47.13cos(3)+47.13cos(3)+47.13cos(3ω1111tttt) ) ) ) 
+28.28cos(5+28.28cos(5+28.28cos(5+28.28cos(5ω1111tttt) +20.20cos(7) +20.20cos(7) +20.20cos(7) +20.20cos(7ω1111tttt) ) ) ) 
+15.71cos(9+15.71cos(9+15.71cos(9+15.71cos(9ω1111tttt)+)+)+)+············]]]]

kkkk=1=1=1=1，

=
•

)1(mI

°∠=
•

04.141)1(SmU

141.4 141.4 141.4 141.4 /0/0/0/0°°°°

3-3-3-3-j9.45j9.45j9.45j9.45

====14.26 14.26 14.26 14.26 /72.39/72.39/72.39/72.39°°°°

PPPP(1)(1)(1)(1)==== RIm
2

)1(2
1

====305.02305.02305.02305.02WWWW



RRRR=3 =3 =3 =3 Ω    ，1/ 1/ 1/ 1/ ω1111CCCC=9.45 =9.45 =9.45 =9.45 Ω    ，输入电源为

uuuuSSSS=[10+141.40cos(=[10+141.40cos(=[10+141.40cos(=[10+141.40cos(ω1111tttt)+47.13cos(3)+47.13cos(3)+47.13cos(3)+47.13cos(3ω1111tttt) ) ) ) 
+28.28cos(5+28.28cos(5+28.28cos(5+28.28cos(5ω1111tttt) +20.20cos(7) +20.20cos(7) +20.20cos(7) +20.20cos(7ω1111tttt) ) ) ) 
+15.71cos(9+15.71cos(9+15.71cos(9+15.71cos(9ω1111tttt)+)+)+)+············]]]]

kkkk=3=3=3=3，

=
•

)3(mI

°∠=
•

013.47)3(SmU

47.13 47.13 47.13 47.13 /0/0/0/0°°°°

3-3-3-3-j9.45j9.45j9.45j9.45

====10.83 10.83 10.83 10.83 /46.4/46.4/46.4/46.4°°°°

PPPP(3)(3)(3)(3)==== RIm
2

)3(2
1

3-3-3-3-j3.15j3.15j3.15j3.15

====175.93175.93175.93175.93WWWW



同理求得::::

=
•

)5(mI

=
•

)7(mI

=
•

)9(mI

7.98 7.98 7.98 7.98 /32.21/32.21/32.21/32.21°°°°

6.14 6.14 6.14 6.14 /24.23/24.23/24.23/24.23°°°°

4.94 4.94 4.94 4.94 /19.29/19.29/19.29/19.29°°°°

PPPP(5)(5)(5)(5)=95.52W=95.52W=95.52W=95.52W

PPPP(7)(7)(7)(7)=56.55W=56.55W=56.55W=56.55W

PPPP(9)(9)(9)(9)=36.60W=36.60W=36.60W=36.60W

=
•

mI ⋯+++++
•••••

)9()7()5()3()1( mmmmm IIIII×
最后结果应该按时域形式叠加

[14.26cos([14.26cos([14.26cos([14.26cos(ω1111t+t+t+t+72.3972.3972.3972.39°°°°)))) +10.83cos(3+10.83cos(3+10.83cos(3+10.83cos(3ω1111t +t +t +t +46.446.446.446.4°°°°))))

 +7.98cos(5 +7.98cos(5 +7.98cos(5 +7.98cos(5ω1111t +t +t +t +32.2132.2132.2132.21°°°°) ) ) ) +6.14cos(7+6.14cos(7+6.14cos(7+6.14cos(7ω1111t +t +t +t +24.2324.2324.2324.23°°°°) +) +) +) +············]]]]

uuuuSSSS====

VVVV



[14.26cos([14.26cos([14.26cos([14.26cos(ω1111t+t+t+t+72.3972.3972.3972.39°°°°)))) +10.83cos(3+10.83cos(3+10.83cos(3+10.83cos(3ω1111t +t +t +t +46.446.446.446.4°°°°))))

 +7.98cos(5 +7.98cos(5 +7.98cos(5 +7.98cos(5ω1111t +t +t +t +32.2132.2132.2132.21°°°°) ) ) ) +6.14cos(7+6.14cos(7+6.14cos(7+6.14cos(7ω1111t +t +t +t +24.2324.2324.2324.23°°°°))))

uuuuSSSS====

=
•

)5(mI

=
•

)7(mI

=
•

)9(mI

7.98 7.98 7.98 7.98 /32.21/32.21/32.21/32.21°°°°

6.14 6.14 6.14 6.14 /24.23/24.23/24.23/24.23°°°°

4.94 4.94 4.94 4.94 /19.29/19.29/19.29/19.29°°°°10.83 10.83 10.83 10.83 /46.4/46.4/46.4/46.4°°°°

14.26 14.26 14.26 14.26 /72.39/72.39/72.39/72.39°°°°

=
•

)3(mI

=
•

)1(mI

+6.14cos(7+6.14cos(7+6.14cos(7+6.14cos(7ω1111t +t +t +t +24.2324.2324.2324.23°°°°) +) +) +) +············]V]V]V]V



5、简单动态电路的
时域分析



考试点

• 1111、掌握换路定路并能确定电压、电流的
初始值

• 2、熟练掌握一阶电路分析的基本方法

• 3333、了解二阶电路分析的基本方法



一阶电路的零输入响应

    零输入：输入＝0  0  0  0  （外电源输入＝0000）

0)0(

0)0(

≠

≠

−

−

L

c

i
u

L

C

：

：储能元件储
存的能量

消耗能量的元件

终值为0000

1111、推导过程：

RRRR
RRRR

一、零输入响应

二、RCRCRCRC电路的零输入响应

最终能量来源



初始：KKKK合上前                                                                                    0:)0( Uut c =≤ −

00 =+≥ + c
c u

dt
duRCt

pt
c Aeu =

换路：KKKK合上((((t t t t =0)=0)=0)=0)：

解一阶齐次微分方程：

令通解

0=− CR uu

RiuR = i =
dt
duC-

S(S(S(S(t=0t=0t=0t=0))))

uC uRU0

i

0)1(: =+ ptAeRCp则

RRRR



0
0

0

1

)0()0( UAeUuu
t

t
cc

RC =⇒==
+=

−
−+

tRCAeu
1−

=∴

特征方程：

由初始条件定AAAA：

0UA=⇒

RC
t

RC eUeutu t
cc

−−
+ == 0

1

)0()(

01 =+RCp

0)1( =+ ptAeRCp

RC
p 1

−=⇒特征根

S(S(S(S(t=0t=0t=0t=0))))

uC uRUUUU0000

iiii

RRRR

解为



2222、结论： τ
t

RC
t

eUeUtcu −− == 00)(

RC=τ
均按同样的指数规律衰减，最终趋于0。

RC
t

c eUCCi RCdt
du −−−=−= 0

1 )(
τ
t

RC
t

ee R
U

R
U −− == 00

τ
t

RC
t

eUeUCR uu −− === 00

τ的大小反映此一阶电路过渡过程的进展
速度

τ小：过渡过程短，进展快

τ大：过渡过程长，进展慢

3333、时间常数
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