
                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2005 Certified) 

____________________________________________________________________________________________ 

Page 1 of 33 

 

 

                                                                                  MODEL ANSWER 
                                                                     SUMMER– 17 EXAMINATION 
        Subject Title:    Linear Integrated Circuit                                                        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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                                                                 LIC  17445     Summer 17 

1 a)  Attempt any SIX of the following:          12 

i) State ideal and typical values of: 

1) Slew Rate              2) CMRR 

Ans:- ( Ideal and typical value- ½ mks each) 

Parameter Ideal Value Typical value 

Slew rate infinite 0.5V/ µsec 

CMRR infinite 90 dB 

 

ii) Draw circuit diagram of non-inverting adder with 3 inputs. 

Ans:- ( Proper relevant diagram – 2 mks) 

                  3 inputs non inverting adder 

 

iii)  Draw pin diagram of IC LM 324. 

Ans:- ( Proper pin diagram- 2 mks) 

 

iv)    State the need of signal conditioning and signal processing. 

Ans:-(Need – 2 mks) 

Signal Conditioning and signal processing- 
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v)  State basic difference between active filter and passive filter. 

Ans:- ( Proper relevant answer- 2 mks) 

A filter is an electronic device that can remove specific ranges of frequencies from a signal. A filter could 

be active or passive. The main difference between active and passive filters is that passive filters cannot 

cause a power gain (i.e. they cannot bring energy into the circuit). Nor can passive filters regulate the 

current. An active filter can add energy into the circuit and also control current. 

 

The passive filter consists of  combination of only passive components such as resistor, inductor 

and capacitor, while an active filter consists of active element such as transistor, Op-amp, etc. 

along with passive components resistor and capacitor. 

vi)   Draw the pin diagram of IC 555. 

Ans:- ( IC pin diagram- 2 mks) 

 

vii)  Define multivibrator and gives its classification. 

Ans:- ( Definition- 1 mks, classification- 1 mks) 

http://pediaa.com/difference-between-analog-and-digital-filters/
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viii)  Classify filters based on frequency response. 

Ans:- ( Proper classification- 2 mks) 

 

b) Attempt any TWO of the following:           8 

i) Draw block diagram of OPAMP and state the function of DC level shifting stage and output  

     stage. 

Ans:- ( Block diagram- 2 mks,, functions- 1 mks each) 
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ii)  Draw dual input balanced output differential amplifier and describe the operation of it. 

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

 

 

iii) Draw ideal and practical voltage transfer characteristics of OP-AMP. 

Ans:- ( Both characteristics- 2 mks each) 
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2.  Attempt any FOUR of the following:         16 

a)     Draw closed loop inverting amplifier using OPAMP and derive expression for it’s  gain. 

Ans:- ( Diagram- 2 mks, derivation- 2 mks) 
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 b)    Compare open loop and closed loop configuration of OP-AMP with respect to  : 

(i) Circuit diagram 

(ii) Gain  

(iii) Bandwidth 

(iv)       Application 

Ans:- ( Proper comparison -1 mks each) 
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c) Describe virtual ground and virtual short concept with reference to OP-AMP. 

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

 

Description-

 

op-amp show virtual short during negative feedback and not positive feedback.  

We have an op-amp working in inverting mode. Here we design it for say  a gain of 5. Therefore, if 

our input is say 20 milli volts then our output will be 100 millivolts but OUT OF PHASE WITH 

INPUT (inverting mode). So when we feed back this voltage via Feedback resistor, it attenuates 

100mV to nearly 20mV by dropping rest of voltage across it. Hence at the inverting input we have 20 

mV input and -20 mV feedback (minus as it is completely out of phase) ,so the sum is nearly zero! 

For positive feedback we need the two voltage add up as they are in phase hence no zero potential. 

 



                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2005 Certified) 

____________________________________________________________________________________________ 

Page 9 of 33 

 

 

d)  Draw the circuit of basic differentiator.  Draw output waveforms for sine and square    

      wave input. 

Ans:- ( Diagram- 2 mks, proper waveforms- 2 mks) 

Diagram- 

 

Waveforms 

 

e)  If R1 = 2KΩ, RF = 100KΩ, V cc = ± 15V and rms input voltage Vi = 50 mV. Calculate  

     output voltage in inverting and non- inverting mode. 

Ans:-( Both o/p voltage value- 2 mks each) 
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ii) For NINV amplifier- 

 

 
 

f) Using OPAMP, draw the circuit to show the output V0 = 5(V1 – 4V2) Where V1 and V2 are  

    input voltages. 

Ans:- ( Proper design-4 mks) 
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3.      Attempt any FOUR  of the following: 

a)     Describe the operation of Instrumentation amplifier using 3 – Op Amps with neat circuit  

        diagram. 

Ans:-( Diagram- 2 mks, description- 2 mks) 
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Description- 
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b)    Draw and explain the circuit of V to I converter with floating load using OP-AMP. 

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

 

c)  Describe the operation  of logarithmic amplifier with neat circuit diagram. 

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

 

Description-( with derivation) 
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d)  Describe the operation of OP-AMP based Schmitt trigger for sine to square wave conversion  

      with the help of circuit diagram. 

Ans:- ( Diagram- 2 mks, description- 1 mks, waveforms- 1 mks) 
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Operation- 
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e)  Explain working of active negative peak detector with neat circuit and waveforms. 

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

 

 

Operation- 



                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2005 Certified) 

____________________________________________________________________________________________ 

Page 18 of 33 

 

 

 

 

f) Draw the circuit of window detector. Describe its operation with waveform. 

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

Diagram- 

 

 

OR 
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Waveform 

 

Description- 

 

4. Attempt any FOUR  of the following:                                                                                 16 

a) Write the comparison between comparator and Schmitt trigger.(four points) 

Ans:-( 4 relevant points- 4 mks) 
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b)  Design first order low pass filter with 1 KHz cut off  frequency and pass band gain 3. 

Ans:- ( Proper design -2 mks, diagram- 2 mks) 
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c)  Draw the second order high pass filter and describe its operation. 

Ans:- ( Diagram-2 mks, description- 1 mks, frequency response- 1 mks) 

Diagram        Frequency Response 

                      

Description- 

 

 

d) Draw the circuit and frequency  response of wide band reject filter and narrow band reject  

    filter. 



                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2005 Certified) 

____________________________________________________________________________________________ 

Page 22 of 33 

 

 

Ans:- ( Each circuit- 1 mks, each frequency response- 1 mks) 

 

wide band reject filter 

 

 
 

Narrow band reject filter. 

 



                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2005 Certified) 

____________________________________________________________________________________________ 

Page 23 of 33 

 

 

 e) Draw the circuit diagram of second order high pass Butterworth filter with frequency  

     response. Give expression for cut off frequency and gain. 

Ans:- ( Diagram- 1 mks , frequency response- 1 mks , expression- 1 mks each) 

Diagram and frequency response 

 

Expressions- 

 

f) Draw the circuit diagram of OPAMP based filter circuit which fulfill following response.  

             Refer Figure No. 1. 
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5 .    Attempt any FOUR  of the following:        16 

a) Draw the functional block diagram of timer IC 555. State the function of internal PNP 

transistor in IC 555. 

Ans:- ( Functional diagram- 3 mks, function of PNP transistor – 1 mks) 

 

Function of PNP transistor- The PNP transistor , also called as reset transistor is used to reset the 

timer IC. When a negative pulse is applied to pin 4 (reset pin) PNP transistor becomes on and 

resets the o/p of IC timer 555.For normal operation of IC 555, this pin 4 is connected to +Vcc. 

b) Draw the block diagram of PLL and describe the function of each block. 

Ans :- (Block diagram -2 mks, description-2 mks) 
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 c) Draw transfer characteristics of PLL. Define: 

         (i) Lock range and  

         (ii) Capture range of PLL 

   Ans:- (transfer characteristics – 2 mks, each definition- 1  mks) 
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d) Draw the circuit diagram of touch plate switch using IC 555 and describe its operation. 

Ans:- ( Diagram – 2 mks, description – 2 mks) 

 

OR 
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Description-

 

 e)  Draw and describe the operation of water level controller using IC 555. 

 Ans:- ( Diagram – 2 mks, description – 2 mks) 
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f) Describe with the help of block diagram the operation of FM demodulator using PLL. 

Ans:- ( Diagram – 2 mks, description – 2 mks) 

 

 

6 .   Attempt any FOUR  of the following:       16 

a) Describe the working of voltage controlled oscillator using IC 741. 

Ans:-  ( Diagram – 2 mks, description – 2 mks) 

 

 



                                                           MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION 
                                                                                                            (Autonomous) 

                                                                              (ISO/IEC - 27001 - 2005 Certified) 

____________________________________________________________________________________________ 

Page 29 of 33 

 

 

Note: If candidate  attempted VCO by using IC555, can be considered. 

Reward appropriate marks to the candidate.  

 

Operation- 
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b) Draw the circuit diagram of Wein bridge oscillator using IC 741 and give expression for 

frequency of oscillations. 

Ans:-  ( Diagram – 3 mks, Frequency expression- 1 mks) 

 

Frequency of Oscillation- 

 

c) Design and draw monostable multivibrator using IC 555 with Tp = 1ms. 

Ans:- ( Design steps- 2 mks, diagram- 2 mks) 

Given-  Tp= 1 ms 

For Monostable multivibrator- 

Tp=1.1 RC 

Assume C= 0.1 µf 

Therefore- 

1* 10
-3

= 1.1* R* 0.1* 10
-6 

R= 9.09 KΩ     

Diagram- 
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d) Draw and describe operation of astable multivibrator using OPAMP. 

Ans:- ( Diagram- 2 mks, description – 2 mks) 

 

 

e) Draw and explain the working of phase shift oscillator using IC 741. 

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

 

 

f)       Define: 

        i) Q factor of filter 

        ii) Pass band of filter 

     Give the relation between roll off rate and order of filter. 

Ans:- ( Each definition- 1 mks, relation table- 2 mks) 

i) Q factor-It is defined as the ratio of centre frequency to the bandwidth and given as- 

Q=Fc/BW 
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ii) Pass band of filter- It is the band or range of frequencies which is passed through the 

filter freely. 

   Relation between roll off rate and order of filter 

       

 

 

 

 

 

                                                                 

 
 

 


