
第二章 选频网络
注意：①有部分答案有差异；

②3-1 题是 2-1 题；

③只有计算题答案和部分问答题；

④答案不齐全。
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第三章 高频小信号放大器
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第四章 非线性电路、时变参量和变频器
( )

( )

得到近似线性特性。可只取其级数的前两项

线弯曲部分，故围内变化，不会进入曲号电压在特性的线性范勒级数原则，可认为信

很小时，根据泰部分，然后当在抛物线上段接近线性较大时，静态工作点选即当

，似当成线性元件来处理，该非线性元件就能近时，当
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( )

( )

( )
⎪⎩

⎪
⎨
⎧

−==

==

==

=

⎩
⎨
⎧

<
>

=−

∫

∫

∫

∑

+

−

+

−

+

−

∞

=

为奇数

为偶数

当

当
解：

n

n
n

gVttdntgVI

gVttdgVI

gVttdgVI

tnIi

t
ttgV

i

m
mn

mm

mm

n
n

m

0
1

12
coscos1

2
1cos1

1cos
2
1

cos

0cos0
0coscos

135

2

2
1

0

0

πωωω
π

ωω
π

π
ωω

π

ω

ω
ωω

π

π

π

π

π

π

( )
( )

( )⋯,3,2,1ktcos2k
12k

1gV4gV2i

0cos0
0coscos

i
0cos0
0coscos

iii155

0
1k

2

1k

mm

D2D1

D2D1

=
−

−
+=

⎩
⎨
⎧

>
<

=
⎩
⎨
⎧

<
>

=

+=−

∑
∞

=

−

ω
ππ

ω
ωω

ω
ωω

t
ttgV

t
ttgV

i mm

当

当

当

当

解：

( )
( ) ( )

( )⋯,3,2,1k
14
2cossin

2
14

2cos
2sin12i

sinsin10sinsin1
00sinsin1165

1
2

0

1
2

0
0

0000

00

=

⎟
⎠

⎞
⎜
⎝

⎛
−

−
−

−+=

Ω+=>Ω+

=<Ω+−

∑∑
∞

=

∞

= kk k
tkωΩt

m
k

tkω
ΩtmgV

ttmgVittmV
ittmV

π

ωω
ω

时，当

；时，解：当

( ) ( ) ( )[ ] 21L
2

21
2

21LD2D1L0 vv4kRvvkvvkRiiRv175 =−−+=−=− 解：

( ) ( ) ( )
( ) ( ) ( )[ ]
( ) ( ) ( )[ ]
( ) ( ) ( )[ ]
( ) ( ) ( )[ ]

212

3
213

2
2122110

3
213

2
2122110

3
213

2
2122110

3
213

2
2122110

314214320

8

185

vvbR
vvbvvbvvbbR

vvbvvbvvbbR

vvbvvbvvbbR

vvbvvbvvbbR

iiiiRiiRiiRv

L

L

L

L

L

LLL

−=
−−+−−+−−+−

++++++−

+−++−++−++

−+−+−+=

−−+=−+−=− 解：



( )

( )

( ) ( )

( )

( )

3

1

3

1

0
4

4

0
3

3

0
2

2

0

3

0

2

000

cos

0

3
04021

3
04021

00
3

040
3

040
2

030021

0
33

040
22

030021

3
4

2
321

16
3

22
1

8
3

cos
6

cos
2

coscos

cos
6
1cos

2
1cos1cos

cos

2

5.1
2
1

32

3coscoscos22cos1
2
3cos2

cos4cos3cos2

4321235

0

0

0

⎟
⎠
⎞

⎜
⎝
⎛+==

⎟
⎠
⎞

⎜
⎝
⎛+≈

⎟
⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛+=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
+⎟

⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛++=

⋅==

⋅==

+==

+=

++++++=

+++==

+++==−

=

=

kT
qVI

kT
qVI

gg

kT
qVI

kT
qVIg

t
kT

qVIt
kT

qVIt
kT

qVIt
kT

qVI

tV
kT
qtV

kT
qtV

kT
qtV

kT
qaI

etV
kT

qaI
dv
di

tg

ev
kT

qaI
dv
dig

VbVbgg

VbVbg

ttVbtVbVbtVbb

tVbtVbtVbb
dv
ditg

vbvbvbb
dv
dig

omSomS
mc

omSom
Sm

omSomSom
S

om
S

omomomom
S

tV
kT
q

om
S

vvBE

C
m

v
kT
q

BE
S

BE

C
m

mmmc

mmm

mmmm

mmm

vvBE

C
m

BEBEBE
BE

C
m

om

BE

BE

BE

αα

αα

ωαωαωαωα

ωωωω

ω

ωωωωω

ωωω

ω

⋯

解：

( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )
( ) ( ) ( ) ( )

⋯
⋯

⋯

⋯

⋯

+++=

−−−−−−−−−−−−−−

−+−−+−−+−−+−−−

+−+−+−+−++

+++++++++=

−+−=− ∑

0
3

4
3
0402

4
04

3
03

2
02010

4
04

3
03

2
02010

4
04

3
03

2
02010

4
04

3
03

2
02010

4231

16168

255

vvavvavva
vvavvavvavvaa

vvavvavvavvaa

vvavvavvavvaa

vvavvavvavvaa

iiiii

sss

ssss

ssss

ssss

ssss

解：



( )

( )

( )

( )

( )dB
fQ
fA

Q
QAA

dB
gg

gA

Sgg

mSIgg

mSI

rI

Ig

i
pc

L
pcpc

ocic

c
pc

ceoc

E
ebic

E

bb
E

T

s

E
c

1.301228
10100

4652110473
2
211

4010473
004.055.04

6.9
4

4

55.0
3526

5.0
26

6.9
26

5.05.0
26
5.0

26
1

265.0295

22

7.00
max

2

0
max

22

max

0

2

≈=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
×
×

−×=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
∆

−=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−=

≈=
××

==

=≈

=
×

==≈

=
×

=≈

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⋅+

=−

′

′

µ
β

ω
ω

解：

( )

( )

( )

( )

( )dB
g
G

Gg
gA

dB
gg

gA

Sgg

mSIgg

mSI

rI

Ig

ic

L

Loc

c
pc

ocic

c
pc

ceoc

E
ebic

E

bb
E

T

s

E
c

23196
1.0
1.0

1.001.0
54.1

289.592
01.01.04

54.1
4

10

1.0
3026

08.0
26

54.1
26

08.05.0
26
5.0

26
1

265.0305

22

22

max

0

2

≈=×⎟
⎠
⎞

⎜
⎝
⎛

+
=⋅⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+

=

≈=
××

==

=≈

=
×

==≈

=
×

=≈

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⋅+

=−

′

′

µ
β

ω
ω

解：

( ) ( ) ( ) ( )
( ) ( ) ( ) ( )[ ]
( ) ( ) ( ) ( )[ ]
( ) ( ) ( ) ( )[ ]

⋯
⋯

⋯

⋯

⋯

+++=

+−−+−−+−−+−−++

++−++−++−++−+−

+−+−+−+−+−

+++++++++=

+−−=− ∑

0
3

4
3
0402

4
04

3
03

2
02010

4
04

3
03

2
02010

4
04

3
03

2
02010

4
04

3
03

2
02010

4321

16168

325

vvavvavva
vvavvavvavvaa

vvavvavvavvaa

vvavvavvavvaa

vvavvavvavvaa

iiiii

sss

ssss

ssss

ssss

ssss

解：

扰。信号，则能产生阻塞干互调干扰；若有强干扰

，可能产生生交调干扰；有二次项不存在三次项，不会产时产生镜像干扰。由于

就会产生中频干扰；当进行混频。只要满足解：因存在二次项，能 i0nin fffff345 +==−



，合理选择中频等。提高前端电路的选择性

时产生。、、

、的哨叫声在附近，和波段内的干扰在

的情况。所以落于数，不考虑大于为本振和信号的谐波次、，因

最终出现哨叫声。差拍检波，产生音频，的非线性效应，与中频

通过检波器放大后加到检波器上，进入中频放大器，并被它就能和有用中频一道

的通带内，合频率接近于中频放大组合频率，如果这些组还存在一些谐波频率和

中频电流外，输出电流中，除需要的扰。这是由于混频器的此现象属于组合频率干解：
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第五章 高频公路放大器
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=
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=
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π

µ
π

π

解：

( )
( ) 。变化不大，于欠压状态，减小一半，放大器工作

；变化不大，于过压状态，增加一倍，放大器工作解：

0P
2
cm0cmP

0P
2
cm0cm

2P2/RIPIR2

5P.02R/VPV1116

==′

==′− PR

( )

%4.57

03.015100
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1
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1
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2
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=

××
+

=
+

=
+

=
′+

′
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kQQMQQ
LLrr

r
k

ω
ωωη解：



( )( ) ( ) ( )

( )

( )

( ) ( )
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( )nH
f
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R

Q
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fX

C

R
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C

Q
RXQ

P
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P
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L
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L

L
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L

C

P

L
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L
C

C

L

P
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satCECCcm
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2
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66101
1
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5.51014.32

1
2

1

5.5
1
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6.61014.32

1
2

1

6.6
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6610
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8
1
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2
2
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8
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8
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=
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Ω=⎟
⎠
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⎛

×
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⎜⎜
⎝

⎛
+

+
=

=
×××

==
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=
−+

=

=
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×
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π

π
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解：
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X
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1
1
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1
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1
1
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1
1
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2
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1
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2
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2
1
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2
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2
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2
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2
2

22
2

2
2

2
2

1212
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2
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2
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2
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2
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C122112211

XQ
R

Q
QR

Q
QR

XQ
R

Q
QR

Q
QR

X
RR
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X
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RXXX

R
RQ
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R
XR
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Q

R
XR

XRRR

X
XR

RXX
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RXR
XR

XRR
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b
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R

Q
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X
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X
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XR
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R

X
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RXXX

R
RQ
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R
XR

XR
Q

R
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XRRR

X
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RXX
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RXR
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XRR
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a

LL

L

L

L
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L

L

L

C

C
C

C

L
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C

C
C

C
C

C

LL

L

CLL

L

CC

C
C

C

C
C

C
C
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L

C

C

C
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C

C
C
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C

C
C

C

C

C

，即匹配时

并联电路，并设和串联电路改为和将

，即匹配时

并联电路，并设和串联电路改为和将证：

( )
( )
( ) 流表读数减小。电表读数略增，天线电欠压状态，集电极直流中介回路失谐，工作于

读数增加；读数略增，天线电流表状态，集电极直流电表天线接地，工作于欠压

；读数为读数减小，天线电流表状态，集电极直流电表天线断开，工作于过压解：

3
2

01186 −

( ) ( )

( )

( ) %60
10
6%70

10
3103

%7.85
310
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613101196

====
−

=
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=

=
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=
−

=
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=

P
P

P
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A
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η

解：



c
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1
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1
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Q
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Q
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k

kkk

k
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故则若

则时，解：当

η

η

解：256−

( ) ( ) 。减小，工作于欠压状态，解： 0
o

1
o

2 6060276 P∴<− αα∵

Li R
I

V

I
VR 9

3
39286 ===− 解：

( )

( )

( )

( ) ( )
( )

( )

( )WP
Q
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VigVV
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VVVV
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L
A
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o
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C
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o
BBBZ
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100
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2
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2
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2
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2

55.445.16
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70cos
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解：
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Q
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o
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o
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2
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2
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70cos
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1
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=
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=
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ξ
α

θ
解：

第六章 正弦选频网络

( )
( )
( )
( ) ( ) ( )
( )
( ) 馈式振荡电路。可能振荡，属于电容反电路计及

容反馈式振荡电路时有可能振荡，属于电电路在

电路不可能振荡；、、

容反馈式振荡电路；电路可能振荡，属于电

容反馈式振荡电路；电路可能振荡，属于电

感反馈式振荡电路；电路可能振荡，属于电解：

be

3322

Cg
CLCLf

dcb
h
e
a57

<

−

( )
( )
( )
( )( )( )不可能。

；反馈式振荡电路，有可能振荡；属于电容

；反馈式振荡电路，有可能振荡，属于电感

；反馈式振荡电路，有可能振荡，属于电容解：

653
ffff4
ffff2

ffff167

3021

3021
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<<=

>>>

<<<−

解：77 −
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( ) ( )

( )

( ) ( ) ( )

( ) V.~.
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L
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P
d

d
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解：
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B
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d
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S
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200

402504250042500

14
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解：

( ) ( )
( )
( ) 负阻特性。不能，普通三极管没有

不能

解：

3
2

5001.1~5.11727 MHz−

等。电路、共集电极缓冲级、高稳定度克拉泼振荡解：恒温槽、稳压电源827 −

电路。型（皮尔斯）晶体振荡解：并联 bc927 −−

第七章 振幅调制与解调
( )

( ) ( )

2
1

2

22222

cos
2

cos
2

cos

coscos139
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( ) ( )
( )
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( ) ( )

( )

( ) 1
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100002cos3050002cos701252
9900002sin10100002sin753
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V
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V
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tπ.tπ.

ππ.
ππ.tπ

tπtπ.tπ.v

谷值调幅度

峰值调幅度

包络

解：

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )W..PmPP .m

WPmPP m

TaΩωΩωa

TaΩωΩωa

25210030
4
1

4
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25100
4
1

4
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2
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2

0
2

00

00

=××====

=×====−

−+

−+解：

生调幅作用。不包含平方项，不能产解： 3
3169 vbvbi +=−

( ) ( ) ( ) ( )

( ) ( ) ( )

( ) ( )

( ) ( )kW.
.

.

η

m
P

η
PP
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.η

P
η
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a
T
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( )

( ) ( ) ( )

( ) ( ) ( )
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( ) ( ) ( )
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m
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a
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时

时解：

( )kHzffffff 100058000178020020599 43210 =++++=++++=− 解：



( ) ( ) ( )
( ) ( ) ( )

( ) [ ]

( ) ( )
( ) ( )
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3cos50

2cos512cos51

cos2cos2
cos51cos3cos2
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109

ωω 、、、输出端的频率分量：

解：

ΩtRVb.

tΩωVRVb.tΩωVRVb.
tΩωVRVbtΩωVRVb
ΩtRVb.ΩtVRVbΩtRVb
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Ω

ΩΩ

ΩΩ

ΩΩΩ
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( ) ( ) ( )
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( ) ( ) ( ) ( )

( ) ( ) ( )
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=
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Ω

ΩΩ

Ω

ΩΩ
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cos3

0
2

cos1139
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短路，则若

开路，则若

( )

( )

( )

152.0
7.41

33.6

7.41
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87.05.0
2

33.6
13352
13.0

2

13.05.03.087.0
87.0cos

57.0
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P
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d

d

i

i解：



( )

( )

最高端不会。生负峰切割失真，而在的触点在中间位置会产

最高端

中间位置解：
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( )能满足要求

取
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( )[ ] ( )[ ]{

( )[ ] ( )[ ]}

( ) ( )[ ]

( )[ ]

( ) ( )

( ) ( )

( )[ ] ( )[ ]{ }

( )[ ]

时，有失真。只产生相移；当时，当

有失真。

时，当

只影响输出幅度。无失真，

时，当

解：
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