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Ta coù 

ooKK

K

vvv 6,0
3020

30
=

+
=+  

ovvv 6,0==→ +−  

 

Ta coù :  
a) v- = 4K .1mA + vo = vo + 4 (V)  
 ->v+ = v- = vo + 4 (V) 
maø v+ = -1K.1mA = -1V 

   BAØI TAÄP CHÖÔNG 5 
 
5_15  

0,6V

o

0,6V

o

>
io

<

<

<

i1

i2 i3

Vo

20k30k

10k

+-

4V

 
suy ra 

 

)(02,0
20

6,0

)(02,0
30

6,0

)(06,0
10

6,0

3

2

1

mAv
vv

i

mAv
v

i

mAv
v

i

oK

oo

oK

o

oK

o

=
−

=

==

==

 

vaø 4V = vo -0,6v0 =0,4vo -> vo = 10(V) 
do ñoù:    i1 =  0,6 (mA) 
  i2 =  0,2 (mA) 
  i3 = 0,2 (mA) 

� io = i1  + i3 = 0,8 (mA) 
Coâng suaát phaùt ra töø nguoàn :  
Png = 4V.i1 = 4.0,6 = 2,40 (mV) 
5.16 

V
-

V
+

1mA

4k

Vo

1k2k

3k

 
neân :  

vo  + 4 = -1 -> v0 = -5V 
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Neáu coù ñieän trôû noái giöõa AB 
laø 5K thì VAB=10-3.5.103=5V 
Ta coù : v- = 4K.i +vo = v+ 

 v- =-5K.i + 5 + v+   

a) Ta coù : 

550

10 oVVo
k

k
vv === −+

       (1) 

maø :  
K

o

K

s vvvv
i

2050

−
=

−
=

−−

 

suy ra :  
  2v  - 2v- = 5v- - 5v

suy ra :  
 v+ = v- = -1 ( V) 
b) 

V+

v-
>

<

i

i

+

-

5V

4k

Vo

1k

3k

 
�
 i = 5/5k = 1 (mA) do v+ = v- 

suy ra : 
v+ = v- = -i.1K = -1 (V) 

 
5.17 

V
-

V+

>
i

+

-

Vs 9V

Vo

40k

20k

10k

50k

 

hay   
5

27 s
o

vv
v

−
=

−

  (2) 

Töø (1) vaø (2) :  

  −
−

=
−

v
vv s 5

5

27
 

  hay  18v-=-2vs 

  +− =−=
−

=→ vV
v

v s )(1
9

 

  neân vo = -5(V) 
 
b)Tìm giaù trò R ñeå vo = -10(V) (taêng gaáp ñoâi)  
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Taïi ñaàu nuùt (1) : 

K

o

K

s vv

R

vvv

2050

−
+=

− −−−

 (2) 
Khöû v- ôû (1) & (2) ta coù :  
 

K

oo

KKK

s vv

oR

v

205
)

20

1

5

11
(

50
−++=  

a) Ta coù : ;
3

.
3

1 A
A

v
v

K

K
v ==+  Maët khaùc  

v+=v-  neân : vA = 3v+ = 3v- 
suy ra taïi nuùt A :  

 
K

A

K

A
S

vvvv
i

23

+− −
+

−
=  

    +
+−

+=+= v
vv

KKKK
)

2

2

3

2
(

2

2

3

2

  

 

Ta vaãn coù :  

  
5

ovvv == −+    (1 

V
-

V
+

>
i

<
i1

>
ie

R

+

-

Vs 9V Vo

40k

20k

10k

50k

 
Thay soá :  

 
K

K

VV

KKK

V

R

R

11,11

20

10

5

10
)

20

1

50

11
(

50

9

=→

+
−

++=
 

5_19  

v+

v-

A

is
Vo

1k

4k

2k

3k

 
  

vôùi is = 1mA thì v+ = 0,6V  
K

AK

o

vv
vv

3
.4

−
− −
−=→  

 hay )(1
3

6,0.2
46,0 Vv

K

V
KV

o −=−=  

b) Neáu coù ñieän trôû 3K maéc // nguoàn doøng  
Ta vaãn coù :  
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K

A

K

A

K

A

V vvvvv

233

3 +− −
+

−
=

−
  

)(125,1

)(375,0

Vv

vVv

A =→

==→ −+

 

� Khi K=0:  
v+ = v- = 0 

neân maïch laø khueách ñaïi 
ñaûo : 

1

2

R

R
A −=  

 

a) 

  vA = 3v+ = 3v- 
Taïi A :  
  

v+

v-

A3k

+

-

3V
Vo

1k

4k

2k

3k

 
neân :  

 
K

K

K

AK

o V
vv

vv
3

375,0.2
.4)(375,0

3
4 −=

−
−=

−
−  

 vo = -0,625(V) 
 

5_22 
R2

R3

kR3

VoR4

R1

+

-

Vi

 
� Khi K = 1 v+ = v- = vi 
     ->taïo maïch ñeäm (do khoâng coù doøng qua R1&R2) ->A=1 

     Vaäy  1
1

2 ≤≤− A
R

R
 

b) Khi coù noái theâm R4 
Ta coù   v+ = v- = kvi   (1) 
Taïi nuùt 1 : 
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241 R

vv

R

v

R

vv oi −
+=

− +++

 (2) 

Khöû v+ ôû (1) & (2) ta coù :  

  
22411

111

R

v

RRR
kv

R

v o

i

i −







++=  

 neân  

  
21241

1111

R

v

RRRR
kv o

i =







−








++  

->  







−








++=

1241

2

1111

RRRR
kRA  

c) Ñeå coù :  55 ≤≤− A  

Döïa vaøo bieåu thöùc A  

  







−








++=

1241

2

1111

RRRR
kRA  

� Khi k = 0 :  

12

1

2 55 RR
R

R
A =→−=−=   (1) 

� Khi  k = 1 :  

42

4

2 451 RR
R

R
A =→=+=  

Töø ñoù coù theâ choïn : 
  R2 = 10k 

  R1 = 2K 

  R4 = 2,5K 
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OA1 coù : v-
1 = v+

1 = v1(1) 
OA2 coù : v2

+ = v-
2 = 0 (2)  

Töø (1) ta coù :  

02

34

4
1 v

RR

R
v

+
=  

Töø (2) suy ra :  

2

2

1

1

R

v

R

v Oo −=  

 

5.24 

v
-
1

V 
+
1=

v
+
2

v
-
2

OA1

OA2

V1

Vo2

Vo1

R3 R2

V1

R4

R1

 

hay  2

2

1
1 oo v

R

R
v −=  

 

 1

4

3

2

1
1 1 v

R

R

R

R
vo 








+−=  

 







+−=→

4

3

2

1 1
R

R

R

R
A  

� A = 0 -> R1 = 0 : choïn  R1 laø bieán trôû 100K 
� A=-100 <-> R1 = 100K : choïn R3 = R4 = 0,5R2 = 1K 
5_25  Moãi OA hoaït ñoäng nhö moät maïch khueách ñaïi ñaûo. Khi ñieàu chænh 
bieán trôû thöïc chaát ta ñieàu chænh caùc ñieän aùp v1,v2. Cuï theå neáu bieán trôû 
naèm chính giöõa thì v1=v2. Neáu leân treân thì v1 nhoû hôn, xuoáng döôùi thì v1 
lôùn hôn. Do ñoù seõ keùo theo söï sai leäch giöõa vL & vR ôû ngoõ ra cuûa 2 OA( 
maïch duøng chænh balance cho volume trong boä khueách ñaïi aâm taàn) 
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Töø 1 vaø 2 suy ra : 

 
1

2

5

5

10 R

R
A

K

K

K +
−=  

 

V1

V2

OA1

OA2 VR

R210k

VL

R210k

R1

R
1

10k
+

-

Vi

 
� Khi keùo nuùt xoay xuoáng hoaøn toaøn :  

v2 = 0 -> vR = 0 
Ta coù:  

  1
2

10
V

R
v

KL −=  (khueách ñaïi ñaûo )   (1) 

Suy ra:  

  iK

K

v
R

v
1

1
5

5

+
=     (2) 

v1

10k10kR1

+

-

Vi

R1

 
  A=-1  ->  R2 = 2(5K + R1 )    (3) 
 
� Khi keùo nuùt xoay leân hoaøn toaøn ta cuõng coù (3) do ñoái xöùng  
� Khi nuùt xoay naèm chính giöõa thì  

1

1

21
10//5

10//5
v

R
vv

KK

KK

+
==  

 Keát hôïp (1) :  
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Ta coù : 

i

i

vv

R

v

R

v

R

v

R

v

2
2

1

2

0

1

2

0

1

1

=→











−=

−=

 

maø 

ii = 
1

i

3

1i

R

0v

R

vv −
+

−
 

  
2

1

33,3

33,3

10 1

2 −=
+

−=
R

R
A

K

K

K
 

  ->R2 = 2,127(3,33K + R1)      (4) 

Giaûi (3) vaø (4) :  






=

=
K

K

R

R

5,23

57

1

2
 

 
5-44. OA1 coù : v1

- = v+
1 = 0 & OA2 coù v2

-=v+
2 = 0 

v2
+

v1
-

v2
-

v1
+

OA1

V1

OA2

+

-

Vi

R2R1

R3

Vo

R22R1

 

→  ii = 







−=+

31

i

1

i

3

i

R

1

R

1
v

R

v

R

v
 

.
RR

RR

i

v
R

13

31

i

i

i −
==→  

Ri = 
1

2

i

0

31

1

R

R

v

v
A

R/R1

R
−==→

−
 = -10 → R2 = 10R1. 

Vôùi Ri = ∞  thì R1 = R3 →  choïn R1 = R3 = 1k → R2 = 10k 
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Ta luoân coù : 

v- = v+ = V5,1)V15.(
k140k10

k10
−=−

+
. 

neân : 

k

vv

k

vvi

3010

0−
=

− −−

 

5-67. 

<
io

i1

i2

>

>

Vo

15V+

-
Vi

-15V

2k
140k10k

30k10k

+

 
→ -v0 = 3vi - 4v- = 3vi + 6V 
(maïch khueách ñaïi clamping vôùi vref = 6) 
 Daïng soùng : 

 Vôùi vi = 2V thì : i1 = 
KK

i

10

5,12

10

vv +
=

− −

 = 0,35 (mA). 

 → v0 = v- - 30K.i1 = -1,5 - 30K.0,35 mA = -12V 

 → iL = 
K

L

0

2

12

R

v +
=

−
= +6 (mA). 

neân i0 = i1 + iL = 0,35 + 6 =6,35 (mA) 
maø iCC = IQ =1,5 mA : (giaû thieát cho) 
→ iEE = iCC + i0 = 1,5 mA + 6,35 mA = 7,85 (mA) 
 Coâng suaát : 
  POA = (vCC - vEE)IQ + (v0 - vEE)i0 
         = 30.1,5mA + (-12 +15).6,35 
         = 64,05 (mW) 

 Doøng i2 = 
K10

v+

= 0,15 (mA). 
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t 

vi 

5 

-5 

t 

-1,5 

v- = v+ 

21 

-v0 

6 

-9 
t 
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a) Tìm v0/vi. 
Hai Opamp hoaït ñoäng ôû cheá 

ñoä khueách ñaïi ñaûo vaø khoâng 
ñaûo: 
• Xeùt OA1 : 

  
R)1A(

vv

R

v0 01ii

−

−
=

−
 

→ v01 = Avi 
 

5-68. 

OA2

(A-1)R

OA1 vo1

vo2

+

-

vo

Load

R
AR

R

vi

 
• Xeùt OA2 : 

  v02 = iv
R

AR−
= -Avi 

neân v0 = v01 - v02 = 2Avi 
 Suy ra : 

  
i

0

v

v
 = 2A  : ñieàu phaûi chöùng minh. 
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Ta coù : 

  
4

011

3

11

R

vv

R

vv −
=

− −−

 (1) 

 
2

1

1

12

R

vv

R

vv L−
=

− ++

 (2) 

     i0 = 
5

L01

R

vv −
 (3) 

  Baøi Taäp Chöông 6 : 

 
6-5.  

Ta coù : 
   v+= v- = 0 ; i = io + i1 

 v0 = -
1

2

R

R
vi. 

i0 = i - i1 = -
3

0

2

0

R

v

R

v
−  = 

   = 







+

32

i

1

2

R

1

R

1
v

R

R
 

→ i0 = 
1

i

3

2

1

i

R

k.v

R

R
1

R

v
=








+  vôùi k = 1 + R2/R3 

hay :  i0 = 
k/R

v

1

i  :  ñpcm 

 
6-14. OA1 coù v1

- = v1
+

  & OA2 coù v2
+ = v2

- = vL = vo2 

vo2

io

vo1

-

+

Lv

v1
-

OA2

OA1

+

-

V1

R4R3

R1 R2

R5

+

-

V2

v1
+

v2
+

v2
-

 
  
 Töø (1), (2) vaø (3) suy ra : 

v
-

v
+

ii

io i1

+

-

Vi Load

R3

R2R1

Vo
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  i0  = L

o

i

L

V
R

AvR

R
R

R
vR

v
R

R

1
/

1

1

5

2

1

2

1
2

3

4

−=



















+






 +




 +

 

  )1(;
1

.

1

1

1

2
5

5

2

1

3

4

R

R
RR

R

R

R

R

R

A o +−=
+

+

=  

  Ñeå ∞→oR  thì R1 -> 0. 

6-15. 

-

+

OA1

OA2

vL
-

+

vo2

+
-

L
vv

2 =
=2

v v
Lv1

v1

R5

+

-

Vi

R4R3

R1 R2

 
  Ta coù : 

   

4

3

4

L3
i

1

4

L1

3

i

R
R

1

R
vR

v

v
R

vv

R

vv

+

+
=→

−
=

− −
−−

     (1) 

vaø :  

  





















+=→

−
=

−

−
=

+
++

)3(v.
R

R
1v

R

vv

R

vv

)2(
R

vv
i

1

1

2
02

2

021

1

1

5

L02

0

 

 Töø (1) vaø (3) : 
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   v02 = 







+

+

+
L

4

3
i

4

3

1

2

v
R

R
v

R
R

1

R
R

1

 

maø i0 = 
5

L02

R

vv −
 neân : 

  i0 = 
















+

+
+

















−
+

+

i

4

3

1

2

L

4

3

4

3

1

2

5

v.

R
R

1

R
R

1

v1
R

R
.

R
R

1

R
R

1

R

1
 

 →  A = 
5

4

3

1

2

R

1
.

R
R

1

R
R

1

+

+

 

 Ñeå : R0 = ∞=

















−
+

+
1

R

R
.

R
R

1

R
R

1

R

4

3

4

3

1

2

5  

thì phaûi thoaû maõn ñieàu kieän : 
  (1 + R2/R1).R3 = (1 + R3/R4).R4  
 
6-16. OA1 coù : v+

1 = v1
-
 = 0 vaø OA2 coù : v2

+ = v-
2 = 0 

v1
+

v2
+

Vo2-
2v

vo1v1

vL
-

+OA2
OA1

-

R1 R1 R1 R1 R3

+

-

Vi

R2
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  i0 = 
3

L02

2

L1

R

vv

R

vv −
+

−−

  (*) 

  
2

L1

1

011

1

1i

R

vv
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=
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  )vv(
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1
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=
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−−

(2) 

Vì v1
- = v2

- = 0 neân :  



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
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v
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neân : 
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L
o

R
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2

L
o
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v
i

−+

+−=  

       =
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1
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1
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1

R

1

1
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R

1
A
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==→  

ñeå ∞=OR  thì   

  321
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1
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RRR
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R
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+=↔=+  
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Ta coù  v+ = Rsis = v- 
Phöông trình nuùt :  
 

 o

1

L

2

L i
R
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R

vv
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−
+

− ++

 

 

 
R
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v

R

v 1o
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E
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3

3
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1
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R
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V
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 (2) 
(1) vaø (2) suy ra :  
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R

V

R

V
(

R

V

R
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R
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3
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1

1

4

4

2

2
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6.21 
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Hay :  
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L
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o
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s
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