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	DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
U23ECT32/ ELECTRONIC CIRCUITS
UNIT 1
PART – A

1. Define – Stability Factor. [May/June – 12], [Nov /Dec – 09],[April/May –10], [May/June – 12]

i. Stability factor is defined as the rate of change of collector current IC with respect to the collector base leakage current ICBO keeping both VBE and the current gain β constant.
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   ii. Stability factor indicate the degree of change in operating point due to variation in temperature.
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2. What is Bias? What is the need for biasing? [ Nov-08, May-09,Nov-10, May-11, May-13]
		The proper flow of zero signal collector emitter supply voltage during the passage of signal is known as transistor biasing. Alternatively, the process of giving proper supply voltages and resistances for obtaining the desired Q-point is called biasing.
	The need for biasing is:
· 	To prevent thermal runaway
· 	To achieve stability

3. Why capacitive coupling is used to connect a signal source to an amplifier?[Nov/Dec-07]
	Coupling capacitor blocks DC voltage but freely pass signal voltages. Because of thisbiasing conditions are maintained constant.

4. What is Thermal runaway?
	The continuous increase in collector current due to poor biasing causesthetemperature at collector terminal to increase. If no stabilization is done, the collectorleakage current also increases. This further increases the temperature. The actionbecomes cumulative and ultimately the transistor burns out. The self destruction of anunstabilized transistor is known as thermal runaway.
5. What is an operating point?
	When we bias a transistor, we establish a certain current and voltage conditions for the transistor. These conditions are known as operating condition or dc operating point or quiescent point.

6. What is the function of the Q-point? [ Nov /Dec – 13]
Q- Point identifies the transistor collector current and collector-emitter voltage when thereis no input signal at the base.

7. What do you understand by dc load line?
	It is the line on the output characteristics of a transistor circuit which gives the values of ICand VCC corresponding to zero signal

8. What is D.C load line? [Nov/Dec-06][May/Jun-12] 

The D.C load line is defined as a line on the output characteristics of the transistor which gives the value of Ic&Vce corresponding to zero signal condition 

9. What is DC load line? How is Q point plotted on the DC load line? [Nov / Dec – 12]

	i. The line joining the ICmaxandVCEmax in the output characteristics of a transistor iscalled DC load line.
	ii. The optimum Q-point is located at the midpoint of the DC load line between thesaturation and cutoff regions. In order to get faithful amplification, the Q point mustbe within the active region of the transistor.
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10. What is reverse saturation current? [May /June – 12]
i. In the NPN BJT transistor, the base collector junction is reverse biased.
ii. Under the reverse bias condition, the thermally generated holes in the P-region are attracted towards the negative terminal of the battery and the electrons in the N-region are attracted towards the positive terminal of the battery.
iii. The minority carriers, electrons in the P- region and holes in the N-region, wanderover to the junction and flow towards their majority carrier side giving rise to a current known as reverse saturation current.
iv. 
11. What are the different methods of biasing JFET? [May /June – 12]
	The different methods of biasing JFET are
i. Fixed Bias
ii. Voltage divider Bias
iii. Self Bias



12. For the circuit shown in the figure, determine the operating point with β = 100.[Apr/May – 08]
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Solution:
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13. What are the methods for biasing? [May/June-09,10][ Nov/Dec-09,12] 
	The transistor needs two bias voltages VBB and VCC. The VBB supply is used for biasing of the emitter junction and VCC supply for biasing the collector base junction. Also it is possible to bias both the junctions using a single supply.
Common Methods:
i. Fixed Bias or Base Bias. 
ii. Collector feedback bias 
iii.  Voltage divider bias or Emitter bias or self bias
14. Draw the fixed bias and the self bias circuits. [ Nov /Dec – 09], [May /June – 07]
	FIXED BIAS CIRCUIT
	SELF BIAS CIRCUIT
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15. Write the different types of FET biasing circuits. 
	The FET biasing circuits are classified as, 
i. Gate bias, 
ii. Self bias
iii. Voltage divider bias, 
iv. Current source bias 
v. Drain feedback bias 
vi. Zero bias.

16. What is meant by stabilization? 
The maintenance of the operating point fixed stable is known as stabilization.
17. What t is heat sink? 
A heat sink is an environment or object that absorbs and dissipates heat from another object using thermal contact (either direct or radiant). Heat sinks are used in a wide range of applications wherever efficient heat dissipation is required; major examples include refrigeration, heat engines and cooling electronic devices.
18. What is meant by compensation techniques? [Nov/Dec-11] 
Compensation techniques use temperature sensitive devices such as diodes, transistors,thermistors, etc. to maintain operating point constant
19. What are the methods of bias compensation technique? 
i. Diode compensation due to Ico,β,&VBE 
ii. Thermistor compensation 
iii. Sensistor compensation 
20. Compare bias stabilization and compensation techniques. [Nov /Dec – 11]
	S.No.
	Bias Stabilization
	Bias Compensation

	1. 
	It refers to the use of resistive biasing
circuits which allow IB to vary, so as tokeep IC relatively constant with variationsin ICO, β and VBE
	It refers to the use of temperaturesensitive devices such as diodes,transistors, thermistors, etc., whichprovide compensating voltages andcurrents to maintain the operatingpointstable.



21. What are the different methods of biasing JFET? [May / June – 12]
	The different methods of biasing JFET are
i. Fixed Bias
ii.  Voltage divider Bias
iii. Self Bias














UNIT II 

PART – A

1. Define – h-parameters.		 [May/June – 2007]
The h-parameters are hybrid in nature, because the dimensions are not alike. The h-parameters are defined as:
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2. What is AC load line? How is Q point plotted on the AC load line? [May/June – 2008]
	The ac load line is a graph that represents all possible combinations of icandvceforagiven amplifier. The dc load of an amplifier is different from the ac load. The ac loadline is used to give the maximum possible output voltage swing for a given commonemitteramplifier. It will define the maximum possible peak-to-peak output voltage (VPP)from a given amplifier. The ac load line is a straight line drawn from IC (max) and VCE (max), when an ac signal is applied to the amplifier.
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3. Why are common emitter amplifiers more popular? 	[Nov/Dec– 2011]
	The common emitter amplifiers are more popular because
i. The CE configuration provides both voltage gain as well as current gain which are greater thanunity.
ii. Power gain of the CE amplifier is much greater than the other two configurations.
iii. The ratio of output resistance to input resistance is small in the range of 10 Ω to 100Ω which makes the configuration an ideal for couplingbetween the various transistors.
4. What are the advantages of Darlington connection?[Apr/May–2009]
	Darlington connection improves input impedance as well as current gain of the circuit.
5. How does the input impedance increase due to Darlington connection? [Apr/May–2008]
i. Darlington connection is that the composite t transistors acts as a single unit with a current gain that is the product of the current gain of the individual transistor.
ii.  Darlington transistor is commonly used in common emitter follower circuit. This                   gives an equivalent circuit of two emitter followers in cascade, thereby increasing the input impedance. 
· The input impedance of single stage amplifier: Ri = (1 + hfe) RE

· The input impedance of Darlington connection: Ri =  

6. How are amplifiers classified according to the transistor configuration? [Nov / Dec -2015]

	Type of signal
	Type of configuration
	Type of output obtained
from the circuit

	Small signal
	Common emitter amplifier
	Class A amplifier

	Large signal amplifiers
	Common base amplifier
	Class B amplifier

	
	Common collector amplifier
	Class C amplifier

	
	
	Class AB amplifier



7. Two identical amplifiers having 10 dB gain each are cascaded. Calculate the output,if the input is of 1 mV (p-p). [Apr/May–2011]

Given: AV1 = Av2=10 dB   Vi= 1mV (p-p)			To find:V0?

Solution: 

Overall gain:
	AV = AV1 . AV2
AV = 10 * 10 AV = 100 dB
AV = 20 log 
log    =   = 5
	   =
Vo = 105 . Vi
Vo = 105 x 1 x 10-3
Vo = 100 V


			
8. What is the coupling schemes used in multistage amplifiers? [Apr/May – 2010]
There are three coupling schemes commonly used in multistage amplifiers.
i. Resistance – Capacitance (RC) Coupling
ii. Transformer coupling
iii. Direct coupling
9. What is a cascade amplifier?[Apr/May – 2010]
To increases the voltage gain of the amplifier, multiple amplifiers are connected incascade. Theoutput of one amplifier is the input to another stage. In this way, the overallvoltage gain can beincreased, when numbers of amplifier stages are used in succession.It is called a multistage amplifier or cascade amplifier.
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10. State Bisection theorem. [Nov /Dec – 2012]
	Bisection Theorem (or) Barlett’s bisection theorem states that, if a network N which has mirror symmetry with respect to the imaginary line is divided into two half networks N/2about theline of symmetry. The two half network can be connected using any number of wires but the wires shouldnot cross. Then for such a bisected network at the imaginary line of symmetry with all theconnectingwires open. The input impedance at input and output is Z(1/2)OC, while with allthe connecting wires shorted , the impedance at input and output is Z(1/2)SC .

[image: ]

	[image: ]		[image: ]


11. Define – CMRR.		[Nov /Dec – 2009], [Nov /Dec – 2007] [May / June – 2007]
	Common Mode Rejection Ratio/figure of merit is defined as the ability of a differentialamplifiertoreject a common mode signal.CMRR is defined as the ratio of the differential mode Ad gain to thecommon mode gainAC and is generally expressed in dB.
CMRR = 20 log10
12.  Define – Miller’s Theorem.		[May/June– 2012], [Apr/May– 2010,2011]
	Miller’s theorem states that, if an impedance Z is connected between the input and outputterminals of a network which provides a voltage gain Av, an equivalent circuit that gives the same effect can be drawn by removing Z and connecting impedance,
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13. What does bootstrapping mean? (Nov/Dec-2015)
	The name bootstrap arises from the fact that, if one end of the resistor changes in voltage, the other end of the resistor moves through potential difference, it is as if resistor is pulling itself by bootstrap. The effective load on the bootstrap emitter follower can be given as
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14. What are multistage amplifiers? ( April / May 2009)
	We need amplifier which can amplify a signal from a very week source such as microphone to a level which is suitable for the operation of another transducer such as loudspeaker. This is achieved by cascading number of amplifier stages known as multistage amplifier.
15. Why capacitive coupling is used to connect a signal source to an amplifier?(Nov/Dec- 2007)
	The input capacitor couples the signal to the base of the transistor. It blocks anyd.c. component present in the signal and passes only a.c. signal for amplification.Because of this input capacitor, biasing conditions are maintained constant.
16. Compare the performance of RC coupled amplifier and transformer coupledamplifier.  ( May / June 2009)
	Parameter
	RC coupled amplifier
	Transformer coupled amplifier

	Coupling components
	Resistor and capacitor
	Impedance matching transformer

	Block d.c.
	Yes
	Yes

	Frequency response
	Flat at middle frequencies
	Not uniform, high at resonant
frequency and low at other
frequencies

	Impedance matching
	Not achieved
	Achieved

	Applications
	· Used in all audio small
signal amplifiers ,
Used in tape recorders

	· Used in amplifier where
impedance matching is an
important criteria.
Used in the output stage of
the public address systems



17. What are the advantages of Darlington circuit [Nov/Dec-2011] 
i. Very high current gain 
ii. Very high input impedance
iii. Convenient and easy circuit configuration to use 
iv. Darlington pairs are widely available in a single package or they can be made from two separate transistors 

18. What is the need of differential amplifier?		[Nov/Dec-2009] [ Apr/May-2011]
The need for differential amplifier arises in many physical measurements, in medical electronics and in direct coupled amplifier applications. In this amplifier, there will be no output voltage resulting from thermal drifts or any other changes provided, change in both halves of the circuits are equal.
19. Draw the low frequency equivalent circuit of FET.		[Nov/Dec-2009,2008]
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20. What are multistage amplifiers? ( April / May 2009)
	We need amplifier which can amplify a signal from a very week source such asmicrophone to a level which is suitable for the operation of another transducer such asloudspeaker. This is achieved by cascading number of amplifier stages known asmultistage amplifier.




UNIT 3
PART - A
1. What is Oscillator circuit? Classify the different types of Oscillators.
	A circuit with an active device is used to produce an alternating current is called an oscillator circuit.
· According to waveform generation
· Sinusoidal Oscillator
· Relaxation Oscillator
· According to the fundamental mechanism involved
· Negative resistance Oscillator
· Feedback Oscillator
· According to frequency generated
· Audio frequency Oscillator (Up to 20KHZ)
· Radio frequency Oscillator (20KHZ)
· Very high frequency oscillator (30 MHZ to 300 MHZ)
· Ultra high frequency Oscillator (300 MHX to 3 GHZ)
· Microwave frequency Oscillator (> 3 GHZ)
· According to type coupling
· LC Oscillator
· RC Oscillator
2. State the Barkhausen criterion for sustained oscillation (Or) Mention two essential conditions for a circuit to maintain oscillations (May/Jun-2012, Nov/Dec 2013, May/June 2014, Apr/May-2015, Nov/Dec-2017, Apr/May-2017)
	The conditions for oscillator to produce oscillation are given by Barkhausan criterion. They are
i) The total phase shift produced by the circuit should be 
ii) The Magnitude of loop gain must be greater than or equal to 1 that is 
3. Name the low frequency Oscillators and high frequency Oscillators. (Nov/Dec-2017)
Low frequency Oscillators: RC phase shift and Wein Bridge Oscillator
High frequency Oscillators: Hartley Oscillator, Colpitts Oscillator and Crystal Oscillator
4. What are the essential parts of an Oscillator?
· Tank circuit (Or) Oscillatory circuit
· Amplifier (Transistor amplifier)
· Feedback Circuit
5. How does an oscillator differ from an amplifier? (Nov/Dec-2013)
	S. No.
	Oscillators
	Amplifiers

	1
	They are self-generating circuits. They generate waveforms like sine, square and triangular waveforms of their own without having input signal
	They are not self-generating circuits. They need a signal at the input and they just increase the level of the input waveform

	2
	It have infinite gain
	It have finite gain

	3
	Oscillator uses positive feedback
	Amplifier uses negative feedback


6. What are the advantages and disadvantages of RC phase shift oscillators? (Apr/May 2016, Nov/Dec-2016)
Advantages:
· It is best suited for generating fixed frequency signals in the audio frequency range
· It requires no transformer or inductor, hence less bulky
· Simple Circuit & Pure sine wave output is possible
Disadvantages:
· It requires a high ß transistor to overcome losses in the network
· These oscillators are not suitable for high frequency operation
· Frequency of oscillation can not be changed easily. To change the frequency of oscillation, the three capacitor or resistors should be changed simultaneously. This is inconvenient
7. What are the advantages and disadvantages of Wein bridge oscillators?
Advantages:
· Due to the use of two stage amplifier, the gain is high
· The stability is high
· It provides stable low distortion sinusoidal output
· The frequency range can be selected simply by using decade resistance boxes
· The circuit is easy from design point of view and gives constant output
Disadvantages:
· The circuit needs two transistors and a large number of other components
· The maximum frequency output is limited because of amplitude and the phase-shift characteristics of amplifier
8. What is piezo electric effect? (Apr/May 2006)
The piezo electric Crystals exhibit a property that if a mechanical stress is applied across one face the electric potential is developed across opposite face. The inverse is also live. This phenomenon is called piezo electric effect.
9. Draw the electrical equivalent circuit of crystal and mention its series and parallel resonance frequency. (Nov/Dec 2013, Nov/Dec 2006, May/June 2007, Nov/Dec 2006, May/June 2007, Apr/May 2008)
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The crystal actually behaves as a series RLC circuit in parallel with . Because of presence of , the crystal has two resonant frequencies. 
· One of these is the series resonant frequency. In this case impedance is very low. 
· The other is parallel resonance frequency. In this case impedance is very high. Where 
10. Give the comparison between RC and LC Oscillator. 
	S. No.
	RC Oscillators
	LC Oscillators

	1
	Frequency of oscillation depends on values of R and C
	Frequency of oscillation depends on values of L and C

	2
	They are used at low and medium frequencies
	They are preferred at high frequencies

	3
	RC phase shift and Wein Bridge Oscillator are the examples
	Hartley Oscillator, Colpitts Oscillator are the examples


11. What is meant by resonant Circuit Oscillators?
LC Oscillators are known as resonant circuit oscillator because the frequency of operation of LC Oscillator is nothing but a resonant frequency of tank circuit or LC tank circuit produces sustained Oscillation at the resonant circuit oscillator.

12. What is a tuned amplifier? And what is the expression for resonant frequency?
The amplifier with a circuit that is capable of amplifying a signal over a narrow band of frequencies is called tuned amplifiers. 
13. What are the advantages of crystal Oscillators over other Oscillator?
To maintain the output frequency of an oscillator at a constant value, a crystal may be used to control the frequency of oscillation.
14. Why an LC tank circuit does not produce sustained oscillations. How this can be overcome? (Nov/Dec 2008)
We know that the inductor coil has some resistance and dielectric material of the capacitor has some leakage. So small part of the originally imparted energy is used to overcome these losses. As a result, the amplitude of oscillating current goes on decreasing and becomes zero when all energy is consumed as losses. So a LC tank circuit does not produce sustained oscillations. 
To maintain sustained oscillations, energy must be supplied to the circuit at the same rate at which it is dissipated. In an oscillator, the function of transistor and power supply source is to feed energy to the circuit to overcome the losses at right time.
15. What  did  you  understand  by  the  term  stability  of  an  Oscillator?  (Or) Define stability of an Oscillator.  (Or) Why is amplitude stabilization required? (Nov/Dec-2016)
	The frequency stability of an Oscillation is a measure of its ability to maintain the required frequency as precisely constant as possible over a long period of time interval. 
Factors affecting the frequency stability:
U20EC302/ ELECTRONIC CIRCUITS

· 
DSEC/ECE/QB                                                                                                                                                                      A.YOGESHWARAN AP/ECE

· Operating point of the active devices
· Inter element capacitances 
· Variation in power supply
· Temperature Variation
· Output load
· Mechanical Vibration

16. State the frequency for RC phase shift oscillator.   
The frequency of oscillation of RC-phase shift oscillator is 
17. Write the frequency factor for Wein Bridge oscillator.  (Apr/May-2015)
The frequency of oscillation of Wein Bridge oscillator is 
18. State the expression for frequency of operation of Hartley oscillator. (Apr/May 2013)
The frequency of oscillation of Hartley oscillator is 	
19. State the expression for frequency of operation of Colpitt’s oscillator. (Apr/May 2012)
The frequency of oscillation of Colpitt’s oscillator is 
20. How Barkhausen conditions are satisfied in Twin-T oscillator? (Nov/Dec 2015)
Twin-T network is the combination of low pass and high Pass filter. The positive feedback is given through potential divider of R1 and R2 and negative feedback given through negative feedback. It produces zero degree feedback. Hence Barkhausen conditions are satisfied in Twin-T oscillator. 
UNIT 4
PART - A
1. Define feedback and its types. (Nov/Dec-2014)
A portion of the output signal is taken from the output of the amplifier and is combined with the normal input signal. This is known as feedback. There are two types. They are Positive feedback and Negative feedback.
Positive Feedback: If the feedback signal is in phase with input signal, then the net effect of the feedback will increase the input signal given to the amplifier. This type of feedback is said to be positive or regenerative feedback.
Negative Feedback: If the feedback signal is out of phase with the input signal then the input voltage applied to the basic amplifier is decreased and correspondingly the output is decreased. This type of feedback is known as negative or degenerative feedback.


2. Define sensitivity and Desensitivity (D). (Apr/May-2011)
Sensitivity:
Sensitivity is defined as the ratio of percentage change in voltage gain with feedback to the percentage change in voltage gain without feedback.

Desensitivity (D):
Desensitivity is defined as the reciprocal of sensitivity. It indicates the factor by which the voltage gain has been reduced due to feedback network. 
Desensitivity factor (D) = 1+Aβ. Where, A = Amplifier gain.   β= Feedback factor.
3. What are the types of feedback?

· 

· Voltage-series feedback
· Voltage-shunt feedback
· Current-series feedback 
· Current-shunt feedback

4. What are the basic amplifiers?
· 
· Voltage amplifier
· Current amplifier
· Transconductance amplifier 
· Transresistance amplifier.

5. List out the characteristics of feedback amplifier?
· 
· Desensitivity
· Nonlinear distortion
· Noise distortion
· Frequency distortion

6. What are the effects of negative feedback? (Or) What are the advantages of negative feedback? (Nov/Dec-2012, Nov/Dec-2016)
· 
· It improves the stability of the circuit.
· It improves the frequency response of the amplifier.
· It improves the percentage of harmonic distortion.
· It improves the signal to noise ratio (SNR).
· It reduces the gain of the circuit.



7. What are the components of feedback amplifier? (Or) Mention the 3 networks that are connected around the basic amplifier to implement feedback concept. (Apr/May-2017, Nov/Dec-2012)
The components are Sampling network, Feedback network and Mixer network.
8. What are two types of sampling and mixing?
Types of sampling circuit
· Voltage sampling or node sampling
· Current sampling or loop sampling 
Types of mixing circuit
· Series mixing
· Shunt mixing
9. What is the effect of input resistance due to series mixing?
The input resistance increases due to series mixing irrespective of the type of sampling. The feedback signal opposes the source signal and the input current decreases and due to this input resistance increases. Where  = input resistance with feedback,  = input resistance without feedback
10. What happens to output resistance due to current sampling?
The output resistance increases due to current sampling. Where = Output resistance with feedback, = Output resistance without feedback.
11. What is the effect of input resistance due to shunt mixing?
The input resistance decreases due to shunt mixing irrespective of the type of sampling. The feedback signal opposes the source signal and the input current decreases as a consequence Voltage reduces leading to a reduction in input resistance. 
Where  = input resistance with feedback,  = input resistance without feedback
12. What happens to output resistance due to voltage sampling?
The output resistance decreases due to current sampling. 
Where = Output resistance with feedback, = Output resistance without feedback.
13. Write the expression for input and output resistance of voltage series feedback amplifier.
Input resistance with feedback, 
Output resistance with feedback, 
14. Give the properties of negative feedback. (Apr/May-2015)
· Negative feedback reduces the gain
· Distortion is very much reduced
15. Define Feedback ratio (or) feedback factor β, Loop gain (or) Return ratio? (Nov/Dec-2011)
Feedback ratio (or) feedback factor β: 
It is the ratio between the feedback voltages to the output voltage of the amplifier. . Where, β is a feedback factor (or) feedback ratio, is the feedback voltage, is the output voltage.
Loop gain (or) return ratio:
The signal is multiplied by ‘A’ in passing through the amplifier is multiplier by ‘β’. In transmission through the feedback network and is multiplied by ‘-1’ in the mixer. The product of ‘- Aβ’ is called the loop gain (or) return ratio.
16. Give the effect of negative feedback on amplifier characteristics.
	Characteristics
	Current-Series
	Voltage-Series
	Voltage-Shunt
	Current-Shunt

	Voltage gain
	Decreases
	Decreases
	Decreases
	Decreases

	Bandwidth
	Increases
	Increases
	Increases
	Increases

	Input Resistance
	Increases
	Increases
	Decreases
	Decreases

	Output Resistance
	Increases
	Decreases
	Increases
	Decreases


17. Define Frequency compensation and its types.
If the feedback amplifier has more than two poles, it can be unstable. The technique is used to make unstable feedback amplifier to stable is called Frequency compensation. There are two types. They are Dominant pole compensation and Miller compensation.
Dominant pole compensation: In this compensation technique if dominant pole is introduced into the amplifier so that phase shift is less than when the loop gain is unity.
Miller compensation: It is implemented by connecting a capacitor between input and output of gain stages of a multistage amplifier. 
18. What is the nature of input and output resistance in negative feedback?
(i) Voltage series feedback:
Input impedance: , Output impedance: 
(ii) Voltage shunt feedback:
Input impedance: , Output impedance: 
(iii) Current series feedback:
Input impedance: , Output impedance: 
(iv) Current shunt feedback:
Input impedance: , Output impedance: 



19. What is the impact of negative feedback on noise and bandwidth in circuits? (Apr/May-2011, Nov/Dec-2016, May/Jun-2016, Apr/May-2017)
Impact of negative feedback on noise:
When negative feedback is employed in an amplifier, the noise is reduced. Let N= Noise without feedback and = Noise with feedback. The noise with feedback is given by the relation  From above equation it is clear that when the feedback is applied, the noise is reduced by a factor (1+Aβ).
Impact of negative feedback on bandwidth:
When negative feedback is employed in an amplifier, the bandwidth is increased. Let BW= Bandwidth without feedback, = Bandwidth with feedback. The bandwidth with feedback is given by the relation, . From above equation it is clear that when the feedback is applied, the bandwidth is increased by a factor (1+Aβ).
20. What are the steps to be carried out for complete analysis of a feedback amplifier? (May/June-2009)
Step 1   : Identify the topology
Step 2, 3: Find input and output circuit
Step 4   : Replace transistor by its h-parameter equivalent circuit
Step 5   : Find open loop voltage gain
Step 6   :Indicate ,  and calculate β
Step 7   : Calculate D, 
21. Distinguish between series and shunt feedback amplifiers. (Apr/May-2018)
Series feedback:
(i) In series feedback amplifier the feedback signal is connected in series with the input signal.
(ii) It increases the input resistance.
Shunt feedback:(i) In shunt feedback amplifier the feedback signal is connected in shunt with the input signal.(ii) It decreases the input resistance.
UNIT 5
PART - A
1.What do you mean by tuned amplifier? (Or) Define tuned amplifier. (Apr/May-2010)
The amplifier with a circuit that is capable of amplifying a signal over a narrow band of frequencies is called tuned amplifiers.
2. Why tuned amplifier cannot be used at low frequency? 
For low frequencies the size L and C are large. So the circuit will be bulky and expensive, hence the tuned amplifiers cannot be used at low frequency. 
3. What are the advantages and disadvantages of tuned amplifiers?
Advantages:
· They amplify defined frequencies
· Signal to noise ratio at output is good 
· They are suited for radio transmitters and receivers 
Disadvantages:
· The design is complex
· They are not suited to amplify audio frequencies
4. What is the classification of tuned amplifiers? 
· Single tuned amplifier
· Double tuned amplifier 
· Stagger tuned amplifier
5. What is a single tuned amplifier? An amplifier circuit that uses a single parallel tuned circuit as a load is called single tuned amplifier. 

6. What is a double tuned amplifier? And list its advantages. (Nov/Dec-2016)
The amplifiers having double parallel resonant circuit in its load are called double tuned amplifiers. The advantages are
· Possess flatter response having steeper sides  
· Provides larger 3 db bandwidth 
· Provides large gain-bandwidth product.  
7. What is a stagger tuned amplifier? And list its advantages
It is a circuit in which two single tuned cascaded amplifiers having certain bandwidth are taken and their resonant frequencies are adjusted that they are separated by an amount equal to the bandwidth of each stage. Since resonant frequencies are displaced it is called stagger tuned amplifier. 
Advantages: It have better flat, wideband characteristics. 
8. What is meant by Neutralization and Unilateralisation? (Nov/Dec-2015)
Neutralization: It is the process by which feedback can be cancelled by introducing acurrent that is equal in magnitude but 180° out of phase with the feedback signal at the input of the active device. The two signals will cancel and the effect of feedback will be eliminated. This technique is termed as neutralization.
Unilateralisation: It is the phenomenon by which a signal can be transmitted from theinput to the output alone and not vice versa. In a unilateralised amplifier both resistive and reactive effects are cancelled.
9. What is the need for neutralization circuit? (May/June-2013, Nov/Dec-2013)
In tuned RF amplifiers, the inter-junction capacitance of the transistor becomes dominant (i.e.) its reactance is low, it provides the feedback signal from collector to base. If some feedback signal manages to reach the input from output in a positive manner with proper phase shift, then amplifier keeps oscillating, thus stability of amplifier gets affected. Hence neutralization is employed.
10.What are the different types of neutralization? 
· Hazeltine neutralization
· Neutrodyne neutralization
· Rice neutralization
11. What is Quality factor, Loaded and unloaded Q. (Apr/May-2010, Nov/Dec-2010, Nov/Dec-2016)
Quality factor:
The ratio of inductive reactance of the coil at resonance to its resistance is known as quality factor. 
Loaded Q:
The loaded Q or of a resonator is determined by how tightly the resonator is coupled to its terminations.

Unloaded Q:
It is defined as the ratio of stored energy to dissipated energy in a reactor or resonator. For an inductor or capacitor.
Where X= Reactance: = Series resistance.
12. What are the various components of coil losses? 
· Copper loss
· Eddy current loss
· Hysteresis loss

13. What is the application of tuned amplifiers? (May/Jun 2008)
· Radio and T .V broadcasting as tuning circuit and 
· Wireless communication system.
14. What is dissipation factor? 
The dissipation factor (D) that can be referred to as the total loss within a component is defined as 1 / Q.
15. Why quality factor is kept as high as possible in tuned circuit? 
When quality factor is high inductor losses are less. Another important point is that when Q is high, bandwidth is low and we get better selectivity. Hence Q is kept as high as possible in tuned circuits. 
16. What is the effect of Q on the resonance circuit? (Nov/Dec-2012, May/Jun-2016, Apr/May-2017)
The quality factor  determines the 3dB bandwidth for the resonant circuit. The 3 dB bandwidth for resonant circuit is given as  
17. Draw the small signal model of single tuned amplifier? (Apr/May-2015)
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18. Define gain bandwidth product of a tuned amplifier. (May/Jun-2009)
The gain bandwidth (GBW) product is a figure of merit defined in terms of mid band gain and upper 3-db frequency as 
19. What is the effect of cascading n stages of identical single tuned amplifiers (synchronously tuned) on the overall 3db bandwidth? (Apr/May-2015, Nov/Dec-2017)
The bandwidth of n stage cascading single tuned amplifier is given as . From the above equation it is clear that the overall 3dB bandwidth reduces.
20. What is the effect of Q on the resonance circuit?  (May/June-2016)
Increase in Q reduces bandwidth and increases selectivity of the resonance circuit.
21. What is meant by multivibrator? List its Types. (Nov/Dec-2016)
The electronic circuits which are used to generate nonsinusoidal waveforms are called multivibrators.
Types of multivibrators: 
· Astablemultivibrator
· Monostablemultivibrator
· Bistablemultivibrator
22. What is bistablemultivibrator?
	The bistablemultivibrator has two stable states. It requires an external trigger pulse to change from one stable state to another. The circuit remains in one stable state unless an external trigger pulse is applied. Other names are Eccles Jordan circuit, trigger circuit, scale-of-2 toggle circuit, flip-flop and binary.
23. What is astablemultivibrator?
The astablemultivibrator has both the states as quasi-stable states. None of the states is stable state. Due to this, the multivibrator automatically makes the successive transitions from one quasi-stable state to other, without any external triggering pulse. The rate of transition from one quasi-stable state to other is determined by the circuit components. Other names are free running Multivibrator.

24.State the basic action of monostablemultivibrator.(Apr/May 2012)
	The monostablemultivibrator has only one stable state. The other state is unstable referred as quasi-stable state. When an external trigger pulse is applied to the circuit, the circuit goes into the quasi-stable state from its normal stable state. After some time interval, the circuit automatically returns to its stable state. The circuit does not require any external pulse to change from quasi-stable state to stable state. Other names are One-shot, Single-shot, a single-cycle, a single swing, a single step Multivibrator, Univibrator.
25. What is tilt? Give its expression. (Apr/May 2013) 
The decay in the amplitude of the output voltage waveform when the input level is maintained constant is called tilt or decay. 
26. Why is monostableMultivibrator called delay circuit? And gating circuit? (Apr/May-2009)
The time between the transitions from quasi-stable state to stable state can be predetermined and hence it can be used to introduce time delays with the help of fast transition. Due to this application is Called delay circuit. 
The circuit is used to generate the rectangular waveform and hence can be used to gate other Circuits hence called gating circuit.
27. Why commutating capacitors used in bistablemultivibrators? (Apr/May-2015, May/Jun-2016)
A binary remains in one of its stable states until a triggering pulse is applied. After the application of this triggering pulse, the time taken for the transistor to transfer from ON state to OFF state is called transition time. This transition time should be as small as possible and to speed up the transition, capacitors are used in shunt with the coupling resistors. These capacitors are called speed up capacitors or commutating capacitors or transpose capacitors. It lies in the range of tens to some hundreds of Pico farads.

28.Give two applications of bistablemultivibrators(Apr/May-2010, Apr/May-2011)
· Used to generate symmetrical square wave. This is possible by using triggering pulses of equal interval, corresponding to the frequency required
· Used as a memory element in shift registers, counters, etc.,
· Used for the performance of many digital operations like counting and storing of digital information
· Used as a frequency divider
29. Define Rise time, Delay time.
	Rise time: The time required for the current to rise from 10% to 90% of its maximum (saturation) value is called the rise time.
Delay time: The time required for the current to rise to 10% of its maximum (saturation) value is called the delay time.
30. Define Total turn on time, Settling Time.
Total turn on time: The total turn on time is the sum of the delay time and rise time, Where, = Delay time. = Rise time.
Settling time: It is defined as the time required for recharging of commutating capacitors after transfer of conduction.
31. Define Storage time, transition time, and Resolving time.
Storage time: The interval that elapses between the transition of the input waveform and the time when the collector current has dropped to 90% of total output is called the storage time.
Transition time: It is defined as the time interval during which conduction transfers from one transistor to other.
Resolving time: The smallest allowable interval between triggers is called resolving time. 


PART B
UNIT 1
TRANSISTOR BIAS STABILITY
1) How is dc and ac load lines draw on the output characteristic curves of on the output characteristics curves of an amplifier sketch them &discuss.
2) Explain thermistor compensation technique with neat diagram and explain self bias circuit using n-channel JFET.
3) Derive expression for the various stability factors.
4) Explain in detail about voltage divider bias circuit for FET.
5) What is the need for biasing .explain the different types of biasing of BJT?
6) Explain in detail about collector to base bias circuit of FET.
7) Define 3 stability factors derive& explain the condition to avoid thermal run away.
8) Describe the stability in fixed &self bias& compare their performance.
9) Explain in detail about biasing of MOSFET.
10) Show how a FET can be used as a voltage variable resistor.
11) Draw the dc load line for the following transistor configuration obtain the quiescent point RC=3308, rb1=5.2k, rb2=1.24k, re=1008&B=100 8.

UNIT II
SMALL SIGNAL AMPLIFIERS
1) Explain the operation of the emitter coupled differential amplifier and Discuss about the transfer characters of the differential amplifier.
2) Explain bootstrapped Darlington circuit with neat sketch.
[bookmark: _GoBack]3) Explain the differential and common mode operation of transistorized differential amplifier.
4) Derive the expression for CE short circuit current gain and current gain with resistive load at high frequencies.
5) Derive the expression for the voltage gain of Common source amplifier, Common drain amplifier configurations, under small signal low frequency conditions.
6) Draw the Darlington emitter follower circuit and explain.
7) With small signal equivalent circuit of emitter follower; derive its input and output impedance.
8) Employ boot strapping technique in the emitter follower circuit and derive its input
impedance.
9) Define CMRR. Explain the method used to improve CMRR.
10) Give the guidelines for the analysis of transistor circuit for its small signal behavior.
Explain with an example.
11) Draw a two identical stage RC coupled amplifier and explain the need for each component. Comment on its individual stage voltage gain and current gain. What happens to the overall value of the above gains?
UNIT III
OSCILLATOR
	 1.List the different classification of oscillators.	(6)
 2.Briefly describe about the conditions for oscillation or Barkhausen criterion.	(7)

	 3.Write about the working principle of RC phase shift oscillator circuit diagram also  derive  the  expression  for  frequency  of  oscillation and condition for sustained oscillation.	(13)

	 4.Explain the working of a Hartley oscillator with a neat circuit diagram and derive the frequency of oscillation.	(13)

	5.Describe the Wienbridge oscillator and its design with a neat diagram.(7)
6.A tank circuit contains an inductance of 1mH. Select the range of tuning capacitor value if the resonant frequency ranges from 540 to 1650 kHz.	(6)

	7.Estimate the frequency of oscillation and the condition for sustained oscillation of Colpitts oscillator with neat circuit diagram.	(13)


UNIT IV
FEEDBACK AND TUNED AMPLIFIER
1.Draw class C tuned amplifier and derive its efficiency. (May/June 2014)
2.Draw the circuit of class C tuned amplifier and explain its operation with relavent waveforms/Discuss its frequency response. (May/June 2012)
3.Draw a single tuned amplifier and derive its max gain with its equivalent circuit. (May/June 2014)
4.Draw the circuit of a single tuned amplifier and derive expression for gain as a function of frequency.(Nov/Dec 2011)
5.Explain the working of double tuned amplifier in detail:
6.What is meant by straggered tuning of tuned amplifier (May/June 2014)
7.Why neutralization in needed and explain with circuit Hazeltine neutralization method? (May/June2014)
8.With neat circuit diagram explain Hazeltine method of neutralization and coil neutralization (Nov/Dec 2011)

UNIT V
MULTIVIBRATORS CIRCUITS AND TIME BASE GENERATORS

1.What is the response of low pass RC circuit for sinusoidal, step, pulse square wave and ramp inputs.(Nov/Dec 2010)
2.With the help of circuit diagram and waveforms explain the operation of a collector coupled astable multivibrator. (May/June 2013)(Nov/Dec 2015)(Nov/Dec 2014)
3.Discuss with necessary diagrams,the working of a self biased bistable multivibrator which uses transistor(Nov/Dec 2011)(Nov/Dec 2015)
4. Discuss with necessary diagrams,the working of a astable multivibrator which uses transistor
5. Discuss with necessary diagrams,the working of sawtooth wave generator
7.Draw the circuit of a Schmitt  trigger.Explain its operation with necessary waveforms and hysteresis diagram.
Obtain the expression for LTP and UTP. (Nov/Dec 2011)(May/Jun 2016)
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