
Analog Circuits Test 3

Number of Questions: 25 Time: 60 min.

Directions for questions 1 to 25: Select the correct alterna-
tive from the given choices.
 1. A good voltage buffer has

(A) low input impedance and low output impedance
(B) high input impedance and high output impedance
(C) high input impedance and low output impedance
(D) low input impedance and high output impedance

 2. The RMS thermal noise voltages of two resistors indi-
vidually are V1 and V2. If these resistors are connected 
in series, the total noise voltage is given by

(A) V1 + V2 (B) 1 2V V

(C) ( )2

1 2V V+  (D) 
2 2

1 2V V+

 3. For full wave rectification, A center tap circuit utilizes
(A) one-fourth of secondary voltage
(B) half of secondary voltage
(C) full secondary voltage
(D) None of the above

 4. In the cascode amplifier, if the CE stage has a transcon-
ductance gm1 and CB has transconductance gm2, then over-
all transconductance is

VO

RLVi

(A) 
2mg  (B) 0.5

2mg

(C) 0.5
1mg  (D) 

1mg

 5. Gold doping is used in switching devices in order  
to
(A) protect terminals against corrosion
(B) improve bonding
(C) increase the mobility of the carrier
(D) reduce storage device

 6. In below shown circuit zener voltage 
1ZV  = 4V and  

2ZV  = 4V, V g  = 0.7V, then output voltage Vo is

8

–8V
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t

–4V
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4.7V
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8V
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t

–8V

 (D) 

8V

0

Vo

t

 7. The ripple factor in an LC filter
(A) has the lowest value
(B) increases with load current
(C) increases with the load resistance
(D) remains constant with the load current

 8. In below figure Vi is input, Vo is output and VR is refer-
ence voltage.

+

–
VR

+

–

Vi R 

+
–

(A) The circuit clips off the input Vi > VR
(B) The circuit clips off the input Vi < VR
(C) output Vo = VR always
(D) The negative swings of Vi are only clipped off

 9. Consider the following rectifier circuits for low load:
(1) Full wave rectifier will series inductance filter
(2) Full wave rectifier with capacitance filter
(3) Full-wave rectifier without filter
(4) Half wave rectifier without filter
The sequence of these rectifier circuits in increasing 
order of their ripple factor is
(A) 2, 1, 3, 4 (B) 1, 2, 3, 4
(C) 4, 3, 1, 2 (D) 4, 3, 2, 1

 10. The circuit shown below is a
VCC

R1 RL

R2 RE

IC
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(A) constant voltage source
(B) constant current source
(C) common base amplifier
(D) None of the above

 11. A d.c power supply has no load voltage of 30V and 
full load voltage of 20V at a full load current of 2A. Its 
output resistance is
(A) 15 Ω (B) 10 Ω
(C) 5 Ω (D) 25 Ω

 12. The gain of a transistor amplifier falls at high frequen-
cies due to
(A) coupling capacitor at the input
(B) coupling capacitor at the output
(C) internal capacitance of the device
(D) All the above

 13. Find Base voltage (VB)?
15V

Vi

2.2kΩ

Vo

10pF
 β = 50

1.8kΩ
5kΩ

–15V

5 µF

15kΩ

V

(A) 3.75 V (B) –11.37 V
(C) 3.57 V (D) –10.5 V

 14. Which of the following sentences are correct?
(1) β increases with increase in temperature
(2) VBE decreases 2.5 mV/oC increase in temperature
(3) Reverse saturation current (ICO) doubles in value 

for every 10oC increase in temperature
(A) (1) and (2) only (B) (2) and (3) only
(C) (1) and (3) only (D) (1), (2) and (3)

 15. Determine RB value for the transistor inverter.  
[VCE(sat) = 0.2V]

12V

Vi

0 t

Vi

 β = 50

VCC = 12V

2kΩ

RB

Vo

(A) 2 kΩ (B) 95.7 kΩ
(C) 60.2 kΩ (D) 40.4 kΩ

 16. Find the range of RL in below circuit.

+

–

50V

2kΩ

 VZ = 10V 

 IZM = 15mA

RL

(A) 533 Ω < RL < 1 kΩ (B) 2 kΩ < RL < 4 kΩ
(C) 800 Ω < RL < 2 kΩ (D) 500 Ω < RL < 2 kΩ

 17. For the circuit shown below figure, β = 80, VCE = 6V. 
Find RE.

15V

5kΩ

RDC = 0
RE

–10V

(A) 8.3 kΩ (B) 5.2 kΩ
(C) 4.7 kΩ (D) None of the above

 18. In the below circuit VE = 8V, then if transistor is in 
active region.

12V

2kΩ
100kΩ

20kΩ

–10V

(A) 284 (B) 285
(C) 0.99 (D) 0.49

 19. 
8V

8kΩ

200kΩ

10V

β = 50
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The transistor in the above circuit is operating in
(A) saturation (B) active
(C) cut-off (D) reverse active

 20. Determine collector for the below shown shunt 
regulator.

200Ω

500

IC
IZ

6.8V
+

–

Vi

(20V)

β = 100

(A) 3.75 mA (B) 62 mA
(C) 58.25 mA (D) 25 mA

 21. In below circuit assume that all diodes are ideal. Find 
output voltage Vo.

6 kΩ

3 kΩ

3 kΩ
15 V

9 V Vo

(A) 0 V (B) 9.6 V
(C) 10 V (D) 8 V

 22. The diodes in circuit are ideal

12

–12V
Vi

D1

D2

Vo

+
–

–
+

R

9V +
–

8V

(A) 

9 V

0

Vo

t (B) 

8 V

0

Vo

t

–9 V

(C) 

–10V

8V

0

Vo

t (D) 
–8V

9V

0

Vo

t

 23. Calculate the value of R for Vo to become 3V.  
[VBE = VD = 0.7 and β is large]

500

12k

10V
Q1

15V

R

Vo

Q2

–10V

D1

D2

(A) 2.25 kΩ (B) 4.5 kΩ
(C) 6 kΩ (D) None of the above

 24. For the circuit below shown, a1 = 0.96, a2 = 0.98,  
VCC = 15V, RC = 250 Ω and IE = –120mA, calculate IB.

RC

Q2

Q1

IB1

IE

VCC

(A) –86 µA (B) 2.4 mA
(C) –2.4 mA (D) 96 µA

 25. Find output voltage VO in below circuit.

Vo

Vi

+

–

6kΩ 6kΩ
2.2kΩ

500Ω 500Ω

4.7kΩ
3.3kΩ

2.2kΩ

10V

10V

(A) 6.2 V (B) 6.9 V
(C) 8.5 V (D) 7.338 V
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Answer Keys

 1. C 2. D 3. B 4. D 5. D 6. B 7. A 8. A 9. A 10. B
 11. B 12. C 13. B 14. D 15. B 16. D 17. C 18. C 19. A 20. C
 21. C 22. D 23. B 24. D 25. D

Hints and Explanations

 1. Buffer circuit has very high input impedance and low 
output impedance

Vi
Vo = Vi

–

+

 Choice (C)
 2. Choice (D)
 3. Choice (B)
 4. Choice (D)
 5. Choice (D)
 6. For |Vi| ≤ 4.7V, Vo = Vi Choice (B)
 7. Choice (A)
 8. if Vi > VR then diode is off output is VR

if Vi < VR then diode is on output is Vinput Choice (A)
 9. Ripple factor of half wave rectifier is 1.21

Ripple factor of full wave rectifier is 0.482 Choice (A)
 10. Given circuit can be redrawn as

LoadIC

↑

So it is constant current source Choice (B)

 11. RL = FLV
I  = 10 Ω Choice (B)

 12. Choice (C)

 13. Vth = 
5 15 15

20 4
V

×
=

Rth = 15//5 = Ω
15

k
4

2.2kΩ

kΩ

0.7

–15V

VB

4
15

4
15

V

–

+

15

KVL in loop

( )( ) 315 15
0.7 1.8 51 10

4 4 Bi
 − = + ×  

⇒	 iB = 31.9 µA
 Write KVL equation

VB

4
15

kΩ

4
15

V

–15 V

+

–

 3 615 15
15 10 31.9 10 0

4 4 BV− − − × × × + =  

 VB = –11.37V Choice (B)
 14. Choice (D)
 15. For transistor inverter transistor opssserates in satura-

tion and cut-off rgion

satCI⇒  = 
( )− −

=
12 0.2

mA
2

CC CE sat

C

V V

R  = 5.9 mA

( )i BE
B

C

V V
R

I

b−
⇒ =

         312 0.7
50 10

5.9
−

= × ×  = 95.7 kΩ Choice (B)

 16. To determine the value of RL that will turn on zener 
diode

+

–

50V

2kΩ

VZ = 10V

IZM = 15mA

RL

VZ

+ –40V

I

VZ = 
50

10
2

L

L

R
R K

×
=

+
RLmin = 500 Ω

40
20mA

2k
I = =

Ω

ILmin = I – IZM = 5 mA
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RLmax =
×

= = Ω
3

min

10 10
2 k

5
z

L

V
I

⇒	 RL range is 500 Ω < RL < 2 kΩ Choice (D)
 17. 

RDC = 0
RE

–10V

15V

5kΩ

KVL
0.7

6V

–

+

–

–

+

+

80
0.98

81
∝= =

15 – 6 = 5IC + RE CI
a

 – 10 [IC = α IE]

⇒	 19 = IC 5
0.98

ER +  
 → @

 KVL at input side 0.7 + 10C
E

I
R

a
=

⇒	 ICRE = (10 – 0.7) 0.98 = 9.114
 Substitute in @ equation 19 = 5IC + 9.3
⇒	 IC = 1.94 mA

⇒ 39.114
10

1.94ER = ×  = 4.7 kΩ Choice (C)

 18. 

 

100kΩ

ib

2kΩ

20kΩ

–10V

4V

0.7
8V

12V
2mA

–

–

+

+

IE =
−
Ω

12 8
2k

 = 2 mA

30.7
10

100bI −= ×  = 7 µA

IE = (1 + β)Ib
3

6

2 10
1 284

7 10
b

−

−

×
= + ⇒

×

0.99
1

b
a

b
= =

+
 Choice (C)

 19. 

8kΩ

200kΩ

10V –

+
0.7

β = 50

8V

IB =
−

Ω
10 0.7
200 k

= 46.5 µA

( )−
= =

Ω

8 7.8
mA

8k 8
CE sat

C

V
I  = 0.975 mA

βIB = 2.32 mA > IC(sat). So transistor in saturation region.
 Choice (A)

 20. 
200Ω

500Ω
20V

6.8V

iS iC

iL

IZ
Vo

–

+

0.7V

–

–

–

+

+

+

⇒	 Vo = 6.8 + 0.7 = 7.5V

 = =
7.5

3.75mA
500Li

 
−

= = =
20 7.5 12.5

62mA
200 200Si

 as Iz is very small iC ≃ iS – iL

 ≃ 58.25 mA Choice (C)

 21. Assume that two diodes are ON.
3kΩ

3kΩ

6kΩ

Vo

15V

9V

⇒	 KCL at Vo Node

 
15 9

0
3 3 6

o o oV V V− −
+ + =
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48

9
5oV⇒ = >  So D2 is OFF

 Then Vo =
×

=
15 6

10V
9

 Choice (C)

 22. If Vi/p > 9V then D1 is On and D2 is Off so output is 9V, 
if  Vi/p < –8V then D1 is off D2 is on and output is –8V 
output waveform is

t
0

–8V

9V

Vo

 Choice (D)
 23. Write KVL loop equation

⇒	0.7 + 0.7 – 0.7 –
2EI 500 = 0

2
1.4EI mA⇒ =

+10V

0.7

Q1

IC2

IE2

Q2

IB2

500Ω

12kΩ

–10V

3V+
–

15V

R

–
+

0.7–
+

⇒ 
1 2 2C E CI I I≈ = [β is large]

⇒	 write KVL equation 

 10 = 0.7 + 
2cl R + 3

⇒	
10 3.7

k
1.4

R
−

= Ω  = 4.5 kΩ Choice (B)

 24. 

IB1

IE1 IB2

120mA

IC1 IC2

IC

RC

VCC

1
1

1

24
1

b
∝

= =
− ∝

2
2

2

49
1

b
∝

= =
− ∝

( )b
= =

+2

2

120mA
501

E
B

I
I

= 2.4 mA =
1EI

m
b

⇒ = = =
+

1

1
1

2.4mA
96 A

1 25
E

B

I
I  Choice (D)

 25. Write KVL
10 – 0.7 = (6 × IC + 0.5 IE + 4.7 × 2 IE) × 103 – 10
19.3 = 15.9 × IC × 103 [IC ≈ IE]
⇒	 IC = 1.21 mA
⇒	 output voltage Vo= 10 – (2.2 × 103 × 1.2 × 10-3)
 = 7.338 V Choice (D)
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