
www.madinpoly.com 

THIRD SEMESTER DIPLOMA EXAMINATION IN ENGINEERING 

/TECHNOLOGY OCTOBER 2019 

 

 

 

   

Subject: ANALOG DEVICES & CIRCUITS 

Subject code: 3031 

Branch: EEE 

  

 

Prepared By  

    Name: ASHINA LULU  

    Designation: LECTURER  

    Department: ELECTRICAL & ELECTRONICS ENGINEERING 

    Mobile No. : 8592819495 

 

 

 

 

 

Solved question paper (Revision 2015) 

 

mad
inpoly.

co
m



 

PART A  

 

I)   

1.        Peak inverse voltage (PIV) 

 It is the maximum reverse voltage that a diode can withstand without destroying during 

reverse bias condition. 

     2.           Frequency response curve 

 

 3.           Advantages of crystal oscillator 

 Excellent Frequency Stability 

 High Quality Factor 

 

4..        CHARACTERISTICS OF IDEAL OP-AMP 

 Input impedance is infinity 

 Output impedance is zero. 

 Voltage gain(Av) is infinity 

 Input offset current is zero  

 Output offset voltage is zero 

 CMRR is infinity. 
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 Slew rate is infinity 

5.          Virtual ground 

 

 Vi is the input applied voltage at the inverting terminal through external resistance R1. 

  The input impedance of op-amp is represented as Ri.  

 Due to high input impedance of op-amp no current flowing to ground. 

 If the non-inverting terminal is grounded (i.e., at zero volt), since no current flow through Ri the 

potential at inverting terminal must be zero volt. 

 Here the inverting terminal is not really grounded.  

 It behaves as at ground potential when the non-inverting terminal is grounded because of the 

high input impedance of the op-amp. 

 This is referred as virtual ground. As the input impedance of op-amp is infinity , it draws no 

current from the external source Vi and hence current from Vi flows through R1 and Rf  

 If the voltage at non-inverting terminal is one volt, then the inverting terminal also will be at One 

volt to make the potential difference between two terminals is zero volts. 

 

                                                     PART-B 

II) 
 

1.          Zener Diode As Voltage Regulator 
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 There is a series resistor connected to the circuit in order to limit the current into the diode. 

 It is connected to the positive terminal of the d.c.  

 It works in such a way the reverse-biased can also work in breakdown conditions. 

  We do not use ordinary junction diode because the low power rating diode can get damaged 

when we apply reverse bias above its breakdown voltage.  

 When the minimum input voltage and the maximum load current is applied, the Zener diode 

current should always be minimum. 

 Since the input voltage and the required output voltage is known, it is easier to choose a Zener 

diode with a voltage approximately equal to the load voltage, i.e. VZ  = VL. 

 The value of the series resistor is written as RS = (VL − VZ) IL Current through the diode 

increases when the voltage across the diode tends to increase which results in the voltage drop 

across the resistor.  

 Similarly, the current through the diode decreases when the voltage across the diode tends to 

decrease. 

 Here, the voltage drop across the resistor is very less, and the output voltage results normally. 

 

2.  The below figure shows clamper circuit 
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 Positive clamper shift the signal to positive side in such a way that negative peak of signal falls on the 

zero level. 

 During -ve half cycle, diode conducts and acts like a short circuit. 

 The capacitor charges to negative peak  when input signal reaches to negative peak. 

 During +ve half cycle, the diode does not conduct. 

 The capacitor discharges and so the output contains both input voltage and capacitor voltage. 

3.   Class A and Class B Amplifiers  

             Class A Amplifier 

 

 It is a type of power amplifier where transistor conducts for the full cycle of input signal. 

 That means conduction angle is 360 

 The operating point or ‘Q’ point is selected at the centre of DC load line 

 Efficiency is 50 percentage 

 No distortion 

    Class B Amplifier 

 

  Each transistor conducts only for one half cycle of the input signal. 
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 So conduction angle is 180. 

  It dissipates less power 

 Distortion is high and efficiency is 78.5 

 The operating point Q is selected at the cutoff point 

 

. 

4.   Different types of oscillators are: 

 

1. Non sinusoidal oscillators. 

2. sinusoidal oscillators 

a) LC tuned oscillator 

b) Tuned collector oscillator 

c) Colpitts oscillator 

d) Hartley oscillator 

e) RC Phase shift oscillator 

f) Crystal oscillator 

5.   Working of tuned collector oscillator is given below 

 Tuned collector oscillation is a type of transistor LC oscillator 

 Tuned circuit (tank) consists of a transformer and a capacitor is connected in the collector circuit 

of the transistor.  

 Tuned collector oscillator is of course the simplest and the basic type of LC oscillators.  

 The tuned circuit connected at the collector circuit behaves like a purely resistive load at 

resonance and determines the oscillator frequency. 

 The common applications of tuned collector oscillator are RF oscillator circuits, mixers, 

frequency demodulators, signal generators etc.  

 The circuit diagram of a conventional tuned collector oscillator is shown in the figure below. mad
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 When the power supply is switched ON, the transistor starts conducting and the capacitor C1 

starts charging. 

  When the capacitor is fully charged, it starts discharging through the primary coil L1. 

  When the capacitor is fully discharged, the energy stored in the capacitor as electrostatic field 

will be moved to the inductor as electromagnetic field. 

  Now there will be no more voltage across the capacitor to keep the current through the coil and 

starts to collapse.  

 In order to oppose this the coil L1 generates a back emf (by electromagnetic induction) and this 

back emf charges the capacitor again.  

 Then capacitor discharges through the coil and the cycle is repeated. 

  This charging and discharging sets up a series of oscillations in the tank circuit. 

6.     Subs tractor using op-amp  

 

 The Subtractor also called a differential amplifier, Uses both the inverting and non-inverting inputs 

to produce an output signal.  

mad
inpoly.

co
m



 This is the difference between the two input voltages V1 and V2 allowing one signal to be 

subtracted from another. 

  More inputs can be added to be subtracted if required. If resistances are equal (R = R3 and RA = 

R4) then the output voltage is as given and the voltage gain is +1. 

 If the input resistance is unequal the circuit becomes a differential amplifier producing a negative 

output when V1 is higher than V2 and a positive output when V1 is lower than V2. 

7.      Half wave precise rectifier 

 Rectifiers are often called into action to measure signal strength. 

 Rectify an AC signal pass it through a low-pass filter and the resulting DC level represents some 

measure of the signal's magnitude. 

 

 

 During the negative half-cycle of a sine wave input, the output should be positive. 

 During the positive half-cycle, the output should be zero. 

 The precision half-wave rectifier inverts and transfers only the negative-half input of a time 

varying input signal (preferably sinusoidal) to its output.  

 By appropriately selecting the feedback resistor values, different gains can be achieved 

                                              PART- C 

                     

                                              UNIT 1 

III. a) working of voltage regulator using 7805 IC 
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  78XX ICs are +ve fixed voltage regulator. 

 There are 7 output options are available such as 5V,6V,9V,12V,15V,18V,24V  

 The last two numbers (XX) indicate the output voltage.  

       E.g.; 7805 IC has output voltage of 5V.IC contains a heat sink, which is used to remove 

excess heat during operation 

 C1 and C2 are for filtering. 

 All voltage sources cannot able to give fixed output due to fluctuations in the circuit.  

 For getting constant and steady output, the voltage regulators are implemented. 

 The integrated circuits which are used for the regulation of voltage are termed as voltage 

regulator ICs.  

 The voltage regulator IC 7805 is actually a member of the 78xx series of voltage regulator 

ICs. 

 It is a fixed linear voltage regulator. 

 The xx present in 78xx represents the value of the fixed output voltage that the particular IC 

provides.  

 For 7805 IC, it is +5V DC regulated power supply.  

 This regulator IC also adds a provision for a heat sink.  

 The input voltage to this voltage regulator can be up to 35V, and this IC can give a constant 

5V for any value of input less than or equal to 35V which is the threshold limit. 

b).     bridge rectifier with filter is shown below                    mad
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 The circuit consists of 4 diodes connected in the form of a bridge. Hence the name bridge 

rectifier. 

 During positive half cycle, diodes D2 and D4 are forward biased and conduct. 

 So current flows through the load  

 During negative half cycle, diodes D1 and 

 D3 are forward biased and conduct. So current flows through the load 

 During both half cycles current flows through the load in same direction. So we get 

pulsating dc voltage at the output 

 Capacitor is placed to filter the output. 

 

                                                       OR 

 

 

 IV. a) working of un biased positive and negative shunt clipper 

 
               Unbiased positive shunt clipper 
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 When the +ve half cycle of input signal the diode conduct and act as short circuit. 

 So all positive half cycle are by passed to diode 

 Vo=0 

 During negative half cycle the diode does not conduct and act as open circuit. So the circuit 

passes all the–ve half cycle of input to output.      Vo=Vi 

 

Unbiased Negative shunt clipper 

  

 

 

 During +ve half cycle, diode does not conduct and act as open circuit. So all the +ve half cycle 

appears across the diode. 

 When the input is –ve the diode conducts and act as a short circuit. So all –ve half cycle are 

bypassed through the diode 

 

b).    comparison of half wave and full wave rectifier 

               Half wave rectifier 
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 Half wave rectifier circuit consists of a.c input source, step down transformer, a PN junction 

diode and load 

 During positive half cycle of input a.c signal, the anode of diode become positive and so diode 

is forward biased and conducts 

 So current flows through the load RL . 

 During this time output is same as input 

 During negative half cycle, diode become reverse biased and so it does not conduct 

 No current will flow through the load 

  During this time output voltage is zero. 

  The circuit converts a.c signal into pulsating 

       d.c using only one half cycle. Hence this circuit is called half wave rectifier 

 Full wave rectifier 

 It converts an ac voltage into pulsating dc voltage using both half cycles of ac voltage 

 

 

 Centre tapped rectifier circuit consists of a.c input source,center tapped transformer, 2 PN 

junction diodes and load. 
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 During positive half cycle of input ,point A of secondary winding of transformer become positive 

and point B become negative. 

 So diode D1 is forward biased and conducts. But D2 is reverse biased. 

 Therefore current flows through the load RL 

 During negative half cycle, point A become negative and point B become positive 

 So diode D2 is forward biased and conducts. But D1 is reverse biased and does not conduct. 

 During both half cycle current flows through the load in same direction. So we get pulsating dc 

voltage at the output 

 

                                                       UNIT -11 

 

v. a)    working of RC coupled amplifier 

 The two stage amplifier circuit has two transistors, connected in CE configuration and a 

common power supply VCC is used.  

 The potential divider network R1 and R2 and the resistor RE form the biasing and stabilization 

network.  

 The emitter by-pass capacitor CE offers a low reactance path to the signal. 

 The resistor RL is used as a load impedance.  

 The input capacitor Cin present at the initial stage of the amplifier couples AC signal to the base 

of the transistor.  

 The capacitor CC is the coupling capacitor that connects two stages and prevents DC 

interference between the stages and controls the shift of operating point.  

 The figure below shows the circuit diagram mad
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b. complementary symmetric push pull amplifier 

 

 It consists of one NPN transistor and one PNP transistor and are operated in class B 

 There is no need of centre tapped transformer 

 It requires two power supplies (Vcc) to bias transistors 

 The signal is applied at the input goes to base of two transistors 

 During +ve half cycle, T1 is forward biased and conducts. At the same time T2 is reverse 

biased. 

 During –ve half cycle, T2 is forward biased and conducts. 

 So T1 amplifies +ve cycle and T2 amplifies –ve cycle. 

 This amplified signal reaches load through output transformer. 

 The output transformer provides impedance matching. 

 

 

 Advantages 

 There is no need of centre tapped transformer 

 The frequency response of the amplifier will be better as both transformers are avoided 

 As transformers are avoided the cost and weight will be less. 
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 Disadvantages 

 The two transistors must be matched. It is difficult to get such a matched pair of transistors 

 It requires two power supplies. 

                                                                   OR 

VI. a)  operation of  class A amplifier 

 

 It is a type of power amplifier where transistor conducts  for the full cycle of input signal. 

 That means conduction angle is 360 

 The operating point or ‘Q’ point is selected at the centre of DC load line 

 Efficiency is 50 percentage 

 No distortion. 

b.)  operation of push pull amplifier 

   A push pull amplifier circuit uses two transistors 

 In push pull amplifier only one transistor conducts at a time, i.e., one is in ON condition and 

other is in OFF 

 When conduction in one transistor is pushed up , the conduction in other transistor is pulled 

down, hence the name push pull amplifier. 

 

 Advantages  

 

 Output has less distortion 

 Efficiency is higher than single ended amplifier 

 Output power will be twice that of output by a single transistor 

 Harmonics are absent in the output 

 Ripple voltage in the voltage supply does not affect output. 
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    a.   Class-B  push pull 

 

 

 During +ve half cycle of input end A becomes positive and end B negative. 

 This will make the base-emitter junction T1 forward biased and that of T2 reverse biased 

 So T1 conducts for +ve cycle 

 During –ve cycle, T2 is forward biased and T1 is reverse biased. So T2 conducts. 

 So two transistors conduct in alternate half cycle and the amplified signal is transferred to secondary 

of output transformer. 

b. Complementary push pull 

 During +ve half cycle, T1 is forward biased and conducts. At the same time T2 is reverse biased. 

 During –ve half cycle, T2 is forward biased and conducts. 

 So T1 amplifies +ve cycle and T2 amplifies –ve cycle. 

 This amplified signal reaches load through output transformer. 

 The output transformer provides impedance matching. 
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VII. a) working of RC phase shift oscillator 

 

 

 
 

 Figure shows the circuit of RC phase shift oscillator 

 It consists of a transistor amplifier and RC phase shift network 

 The RC phase shift network provides feedback 

 The RC phase shift consists of 3 identical RC sections. 

 Each RC section provides a phase shift of 60 

      Therefore, Total 60 * 3 = 180  is provided by the feedback RC network 

 Another 180 phase shift is provided by transistor amplifier 

 When the supply is given, transistor conducts 

 This voltage is very small in amplitude. 

 It gets amplified and appears at output terminal 

 This output voltage is feedback to the amplifier through RC network and amplified again 

 It is used in musical instruments 

 The frequency of oscillation is given by, 
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b).       working of crystal oscillator 

 when a potential difference is applied across one of the faces, a mechanical stress is produced 

along the other faces. This is known as Piezo electric effect. 

 A crystal oscillator circuit can be constructed in a number of ways like a Crystal controlled 

tuned collector oscillator, a Colpitts crystal oscillator, a Clap crystal oscillator etc.  

 But the transistor pierce crystal oscillator is the most commonly used one. 

 This is the circuit which is normally referred as a crystal oscillator circuit. 

 In this circuit, the crystal is connected as a series element in the feedback path from collector 

to the base.  

 The resistors R1, R2 and RE provide a voltage-divider stabilized d.c. bias circuit.  

 The capacitor CE provides a.c. bypass of the emitter resistor and RFC (radio frequency 

choke) coil provides for d.c. bias while decoupling any a.c. signal on the power lines from 

affecting the output signal.  

 The coupling capacitor C has negligible impedance at the circuit operating frequency.  

 But it blocks any d.c. between collector and base. 

 The circuit frequency of oscillation is set by the series resonant frequency of the crystal and 

its value is given by the relation, 

                                                             OR 
 

VIII. a)    working of Hartley oscillator 

 

 Figure shows the diagram for Hartley oscillator. 

 The oscillator circuit consists of tapped inductors L1 & L2 placed across a capacitor C. 

 The center of  2 inductors are tapped. 

 R1, R2 and RE provide voltage divider biasing and stability. 

 CE is the bypass capacitor 
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 Radio frequency choke (RFC) block AC and provides easy flow of DC. 

 When supply is applied, capacitor C is charged. 

 When C is fully charged, it discharges through L1 & L2 and forms oscillations. 

   The output is appears across coil L1 & feedback voltage is provided by coil  L2 (fig b) 

  The feedback signal is amplified by the transistor 

 The voltage across L2 is 180 out of phase with L1. 

 Another 180 phase shift is provided by the common emitter transistor.  

 So total phase shift become 360 

 It is used in local oscillator in radio receiver 

b)     Astable Multivibrator Using 555 Ic 

 

 

                                                  

 
 In the 555 Oscillator circuit above, pin 2 and pin 6 are connected together allowing the circuit 

to re-trigger itself on each and every cycle allowing it to operate as a free running oscillator.  

 During each cycle capacitor, C charges up through both timing resistors, R1 and R2 but 

discharges itself only through resistor, R2 as the other side of R2 is connected to 

the discharge terminal, pin 7. 
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 Then the capacitor charges up to 2/3Vcc (the upper comparator limit) which is determined by 

the 0.693(R1+R2)C combination and discharges itself down to 1/3Vcc (the lower comparator 

limit) determined by the 0.693(R2*C) combination.  

 This results in an output waveform whose voltage level is approximately equal to Vcc – 

1.5V and whose output “ON” and “OFF” time periods are determined by the capacitor and 

resistors combinations.  

 The individual times required to complete one charge and discharge cycle of the output is 

therefore given as 

                                      

 

                                          UNIT-IV 

 

IX. a)      Non inverting amplifier using op amp 

 

  Fig shows the basic circuit of a non-inverting amplifier. 

 The input signal is applied directly to the non-inverting input. 

     So the output signal is in phase with output signal 

                           

 

 The output voltage signal is fed back to the inverting input terminal through Rf –R1 voltage 

divider network. 

 As the differential input voltage Vd is forced to zero, the voltage at inverting terminal is 

same as input voltage to non-inverting terminal 

 

 Therefore, closed loop gain is,  
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               b.      Adder using op-amp 

 

 Fig shows inverting adder or summing amplifier. 

 It has 3 input voltages V1,V2,V3, three resistors and a feedback resistor Rf 

 In this, output voltage= The sum of input voltages with polarity reverse. 

 Since input current to the amplifier is zero, virtual ground exists. 

As the non- inverting terminal is at ground potential,  The voltage at point S is 0.(Virtual Gnd)  

 

                                                                                                              
 

    Therefore, 

               Voutput= -(V1+V2+V3) 

 

                                                         OR 
 

X. a)            Integrator Using Op-Amp 

 An integrator circuit does integration of the input voltage waveform. 

 If the feedback resistor in an inverting amplifier is replaced by a capacitor as shown in figure, the 

new Op-amp circuit become integrator 

 Integrators are used in the design of signal generators and signal producing circuit  
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 From figure,  

 

 Equation for the voltage across a capacitor is 

 VOUTPUT = 1/CF  ᶴ  idt 

 Above equation state that, the output voltage is directly proportional to negative of the integral of 

the input voltage and inversely proportional to the time constant R1Cf 

b.)                       op-amp as comparator 

 

 It is a circuit which compares a signal voltage applied at one input of an op-amp with a known 

reference voltage at the other input.  

 

 It is the circuit that has the property to switch (changes) its output voltage polarity when the input 

voltage exceeds a certain threshold level. Threshold level is called Reference voltage VR.  

 

 When the input voltage Vi is less than VR ,The output voltage V0 is positive and is limited by–Vcc 

 

 

 When the input voltage Vi is more than VR , the output voltage V0 is negative and is limited +Vcc 
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