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                                                    WINTER– 16 EXAMINATION 
                                        Model Answer                                                         Subject Code: 

Important Instructions to examiners: 
1) The answers should be examined by key words and not as word-to-word as given in the model answer 

scheme. 
2) The model answer and the answer written by candidate may vary but the examiner may try to assess the 

understanding level of the candidate. 
3) The language errors such as grammatical, spelling errors should not be given more Importance (Not 

applicable for subject English and Communication Skills. 
4) While assessing figures, examiner may give credit for principal components indicated in the figure. The 

figures drawn by candidate and model answer may vary. The examiner may give credit for any equivalent 
figure drawn. 

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant values 
may vary and there may be some difference in the candidate’s answers and model answer. 

6) In case of some questions credit may be given by judgement on part of examiner of relevant answer 
based on candidate’s understanding. 

7) For programming language papers, credit may be given to any other program based on equivalent 
concept. 
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Attempt any SIX of the following: 

i)Define: 

SVRR 

Slew rate 

    Ans:-  ( Definition – 1mks each) 

 1. SVRR-It is defined as the ratio of change of input offset voltage to the change   in one 

supply voltage while keeping other supply voltage constant 

.  Ideally,  

     SVRR= 0. 

  2. Slew rate-: It is defined as the maximum rate of change of output voltage   per unit time.  

Ideally Slew Rate = ∞  . 

 

ii)Draw practical integrator using op-amp. 

Ans:- ( Diagram- 2 mks) 
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iii)Give applications of Instrumental Amplifier. 

Ans:-Any four- 4 mks 

 

iv)State the need of signal conditioning. 

 

 

v)State the use of Schmitt trigger. 

Ans:-Schmitt trigger finds applications in( any 2- 2 mks) 

1)To increase the Noise rejection / immunity of circuit  digital circuits 

2)Used as  relaxation oscillator 

3)Square wave generator 
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4)In the overvoltage and overcurrent protection circuits as a comparator 

5)Function generator 

6)Signal Conditioning 

7)In the ON/OFF type temperature controllers 

vi)Give classification of filters. 

 

 

 

vii)Define: 

1)Roll off rate 

2)Bandwidth 

 Ans:-Roll off rate:-  

 

Bandwidth:-  

 

 

vii)Draw pin diagram of IC 555. 
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b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ans:- ( proper pin diagram- 2 mks) 

 

Attempt any TWO of the following:  

i)Draw balanced input unbalanced output amplifier. State the use of need of this stage. 

Ans:- ( Diagram- 2 mks, need – 2 points -2 mks) 

Need:- 

1.Provides isolation between the two stages 

2.Provides additional CMRR 

3.Provides additional gain for Opamp 

 

ii)Compare ideal and practical op-amp value w.r.t. 

1)PSRR 

2)Gain bandwidth product 
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a) 

 

3)Output offset voltage. 

4)Input bias current. 

 

                          Ans:-(Comparison – relevant answer- 4 mks) 

Parameters Ideal Opamp Practical Opamp typical 

values  

1) PSRR zero 150 µv/v 

2) Gain bandwidth product infinite 1 Mhz 

3) Output offset voltage zero 6mV 

4) Input bias current. zero 20nA 

 

iii)What is the need of complementary push-pull amplifier? Draw the circuit and explain. 

Ans:- (Need- 2 mks, diagram – 2mks) 

Complementary push pull amplifier is the output stage op amp - 

 

 

Attempt any FOUR of the following:  

Derive the equation for virtual ground concept in op-amp. 

Ans:- ( diagram – 2 mks, explanation- 2 mks) 
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b) 

 

 

 

 

 

 

 

 

 

 

 

Virtual ground is a concept related to the negative feedback in an op amp. 

  

Derivation- ( description) 

Potential voltage VA=0,  as  Non inverting terminal is grounded and Vid=0. 

 

For unity again amplifier if Vin = +2V. What will be the output voltage? Draw the circuit 

diagram of unity gain amplifier. 

Ans:- ( Explanation- 2 mks, diagram- 2 mks) 

 For input +2 V for unity gain amplifier o/p will be + 2 v only, Ie opamp is in Non-inverting  mode. 

For non-inverting mode gain is given 

Af=1+(Rf/R1)
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c) 

 

 

 

 

 

 

 

 

 

 

d) 

 

 

 

 

 

 

Design a circuit that gives voltage gain of . 

Ans:- ( diagram – 2 mks, design values 2 mks) 

The circuit will be Non Inverting  opamp amplifier circuit with R2/R1 = 2/3  as the gain 

of opamp is given as  Av= 1 +( R2/R1)  .  

The ratio R2/R1 should be 2/3. For example - Suppose R2=2KΩ  then R1= 3 KΩ                         

 

 

 

Why offset nulling is required? Explain how is it done by using pin 1 and pin 5 with proper 

circuit diagram. 

Ans:- ( Need – 2mks, diagram- 2 mks) 

 An offset voltage exists because a real omp-amp can't be ideal. There will always be 

some unintended asymmetries  due to random variation in manufacturing. In all cases, 

there are op-amp designs that can minimize these errors, but usually at the expense of 

some other parameter, like cost. 

It can be safely ignored in AC applications, where this offset will be ignored by the AC 
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e) 

 

 

 

 

 

 

 

 

coupling. It becomes more important in DC applications, especially amplifiers, since this 

DC error will be amplified by the next stage. 

 

 

 

Design a circuit that convert square wave to spikes. Draw input-output waveforms. 

Ans:- ( diagram- 2 mks, input output waveforms- 2 mks) 

The circuit suggested is a differentiator as square wave is to be converted to spikess 
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f) 

 

 

Waveforms- 

 

 

Design the circuit to get the output expression Vo = – (2V1+ V2 + 5V3). 

Ans:-( design- 2 mks, diagram- 2 mks) 

The given equation is opamp as adder in inverting mode whose o/p equation is given as 
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a) 

 

 

 

 

 

 

 

VO= - RF ( V1/R1+V2/R2+V3/R3) 

It becomes 

VO = -(RF* V1/R1+ V2*RF/R2+V3* RF/R3) 

Comparing with the given o/p  equation  and assuming say RF= 10 K , 

We get  

RF=2 R1    , So R1=5K Ω 

RF=R2= 10 KΩ 

RF=5 R3, R3=2 KΩ 

So the designed circuit is – 

 

 

Attempt any FOUR of the following: 

Draw circuit and derive equation of 2 op-amp instrumentation amplifier. 

Ans:- ( diagram- 2 mks, derivation- 2 mks) 
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b) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Draw V-I converter with grounded load. Derive the equation of ‘VO’. 

Ans:- ( diagram- 2 mks, derivation- 2 mks) 
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c) 

 

 

 

 

 

 

 

 

 

d) 

 

 

 

 

 

 

 

 

 

 

e) 

 

 

 

Draw temperature compensated log amplifier. State the equation for output voltage ‘VO’. 

Ans:-  ( Diagram- 3 mks, Equation- 1 mks 

 

VO =   - nVT log (1 +RF/R2+RT) log (Vin/R1 *IR) 

Draw circuit diagram of Schmitt trigger using op-amp. 

Ans:- ( Proper relevant diagram-  4mks) 

 

 

Explain antilog amplifier with proper circuit diagram. 

Ans:- (Diagram- 2 mks, explanation/derivation  2 marks 
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f) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Draw and explain 7V to 12V widow detector. 

Ans:- ( Diagram – 2 mks, waveform- 1 mks, explanation- 1 mks) 

 

As shown ,the upper trigger point is VH or VUT which is 12 V while the lower trigger 

point is VL or VLT  as 7 V , the output will be detected high between these two voltage 

levels ie 7 V to 12 V. 
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Here the Reference voltage levels are – 

VL= 7 V and VH =12 V 
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a) 

 

 

 

 

 

 

 

 

 

Attempt any FOUR of the following:  

Design a comparator to detect -2 volt dc. 

Ans :- ( Diagram- 2 mks, Waveforms- 1 mks, explanation – 1  mks) 

As shown below to detect -2 V , op-amp works as comparator ( either in inverting or 

noninverting mode) .  

The inverting terminal is connected to input signal while the noninverting is at reference 

voltage=-2 V. 

The diagram and waveforms are as shown- 
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b) 

 

 

 

 

 

 

 

 

 

Design second order low pass filter to get pass band gain 2 and cut off frequency 1 KHZ. 

Ans:-Given:- Passband gain Af=2 

Cut off frequency  Fc = 1Khz 
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Given- Fc=1Khz 

1000=1/(2* π   *R*0.01*10
-6 

) 

R= 15.91 KΩ  

The designed circuit is- 
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c) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Design a band reject filter to reject band of 10 KHZ to 20 KHZ. 

Ans:-Given- 

FH= 10 KHz and FL= 20 KHz 

Let the gain = 2 
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d) 

 

 

 

 

 

 

 

 

Draw high pass filter and explain with characteristics. 

Ans:- (Diagram- 2 mks, characteristics- 1 mks, explanation- 1 mks) 
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e) 

 

 

 

 

 

 

 

 

 

f) 

 

A high pass filter is one that passes the high frequency components and blocks the low 

frequency at a cut off frequency FL  as shown in the characteristics below. The cut off 

frequency separates the pass band and the stop band. After FL, the gain increases at the rate of 

+20 dB per decade increase in frequency. 

 

 

 

Explain how active filter is better than passive filter. 

Ans:-( Any four relevant points- 4 mks) 

Advantages of active filters over passive filters 

1. Active filters have flexibility in gain and frequency adjustments 

2. They provide pass band gain 

3. Because of high input resistance and low output resistance ,they donot have loading 

problems 

4. The components required for active filters are of smaller size 

5. They donot exhibit any insertion loss 

6. Due to absence of inductors and easy availability of variety of cheaper op-amps active 

filters are cheaper  

7. They allow for interstage isolation and control of input and output impedance  

Draw notch filter. Explain with characteristics. 

Ans:- ( Diagram – 2 mks, characteristics- 1 mks, explanation- 1 mks) 
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a) 

 

 

 

Characteristics-As seen from the characteristics-The notch filter has very narrow band rejection 

which depends on the value of Quality factor Q. Higher the value of Q, narrower is the band 

rejection . 

 

 

Attempt any FOUR of the following 

Draw circuit diagram of IC555 as water level controller. Explain its working. 

Ans:- (Diagram- 2 mks, explanation- 2 mks) 
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b) 

 

 

 

 

 

 

Explanation- 

 

 

Design AMV for 10 KHZ frequency and 60% duty cycle. 

Ans:-( solving for components and designed circuit- 4 mks) 

Given- Duty cycle D= 60% 

Frequency F= 10 KHz  
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Also 

TON  = 0.693(RA+RB)*C 

TON= 0.693RA*C+0.693 RB*C 

0.06msec= 0.693 RA*C+ 0.04 msec 

Solving  

RA= 289 Ω 

So the designed circuit is as shown- 
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c) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Draw block diagram at IC 555. Explain the use of pin 2 and 6. 

 

 

Function of pins – 

2- Trigger:- The o/p of timer depends on the external trigger pulse applied to this pin. When 
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d) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

e) 

 

 

 

 

 

f) 

a trigger pulse of amplitude > 1/3 VCC is applied to this pin , o/p of timer changes from low 

to high 

6- Threshold:- When a trigger pulse of amplitude > 2/3 VCC is applied to this pin , o/p of 

timer changes from high to low. 

Explain operation of PLL as multiplier. 

Ans:-(Diagram- 2 mks, explanation- 2 mks) 

 

 

Explain the operation of   VCO (Voltage Controlled Oscillator) block in IC 565. 

Ans:- ( only operation/ function – 4 

mks)

 

Draw PLL transfer curve. Explain 

(i) Capture range 
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a) 

 

 

 

 

 

 

 

 

(ii) Lock range 

Ans:- ( Transfer curve- 2 ks,  explanation- 1 mks each) 

 

 

 

Attempt any FOUR of the following:  

Draw triangular wave generator. Draw its waveform of it. 

Ans:- ( diagram along with waveforms -2 mks each) 

As shown a  Schmitt  trigger circuit( or comparator) as square wave generator  followed 

integrator  provides generation of triangular waveforms. 
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b) 

 

 

 

 

 

c) 

 

 

 

 

 

 

 

 

 

 

 

Give advantages and disadvantages of wein bridge oscillator. 

Ans:- Advantages-( any  two-  2mks) 

1) Suitable for low frequency oscillations 

2) simple circuit and frequency can be easily adjusted. 

Disadvantages ( any two – 2 mks) 

1) Not suitable for high frequency applications 

2) Problem of frequency unstability. 

Explain working of square wave generator using op-amp, with proper circuit. 

Ans:- ( diagram – 2mks, waveforms- 1 mks, explanation- 1 mks) 

Schmitt trigger circuit is one  which converts any waveform into square wave. 

( any other square waveform  circuit can be explained here) 
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Explanation-  
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Explain principle of oscillator with block diagram. 
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Ans:- ( Block diagram- 2 mks, explanation- 2 mks) 

An electronic oscillator is an electronic circuit that produces a periodic, oscillating electronic signal, 

often a sine wave or a square wave. Oscillators convert direct current (DC) from a power supply to an 

alternating current (AC) signal and works with positive feedback principle. 

 

Draw and explain bistable multi-vibrator. 

Ans:- ( bistable multivibrator can be explained using op-amp or timer IC 555) 

( Diagram – 2 mks, waveforms – 1 mks, explanation -  1mks) 
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Explain working of monostable multivibrator using op-amp. 

Ans:- ( diagram- 2 mks, waveforms- 1 mks, explanation- 1 mks) 

Op-amp Monostable Multivibrator (one-shot multivibrator) circuits  switching circuits that 

have only one stable state, producing an output pulse of a specified duration T. An external 

trigger signal is applied for it to change state and after a set period of time, either in 

microseconds, milliseconds or seconds, a time period which is determined by RC components, 

the monostable circuit then returns back to its original stable state were it remains until the 

next trigger input signal arrives. 
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