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Note: Attempt all Sections. In case of any missing data; choose suitably.

SECTION A

1. Attempt all questions in brief. 2x07=14

Q no. Question (6{0)

a. Explain the role of capacitor used in IC 741. 1
IC 741 T Ugad HURICR &1 YfHeT ] JHERT|

b. Sketch the circuit of current to voltage converter using op-amp. 2
3H1T-UT BT SUTRT HIP Pc-g-dlecol HIacR Bl Fihe FRu|

C. State any two applications of active filters. 2
Tfded ftheer & &) ST BT I B |

d. State the applications of multivibrator. 3

EIERIRY

e. What role does PDN play in CMOS implementation? 4
CMOS %Taf-ag4 & PDN (Pull-Down Network) & Hf¥eT &1 87

f. Draw the circuit of AM detector using PLL. 5
PLL T SUINT HXh AM F&CTR HT Hidhe -3y |

g. EXOR gate can be used as phase detector. Justify the statement. 5
EXOR TIc &1 Thol fScaex & ©U H IGANTfHA1 ST TohdT ©, 39 HYH &I 3fd
CRNENY

SECTION B
2. Attempt any three of the following: 07x3=21
a. Find out the overall gain of an op-amp 1C741 giving its cascaded equivalent | 1

circuit derived for its three stages. Also drive the relationship between. f; and
Slew Rate for IC741.

IC 741 & T TRUN & [T SUP HUb oS THHE Aidhe ®I Huffkd #xd gu
3P A ATH (overall gain) BT U AMST | WY BY, I1C 741 BT f, 3R Slew
Rate & Sd T&Y ST BT

b. Design the KHN circuit to realize a high-pass function with f;= 10 kHzand Q = | 2
2. Choose C=1nF.What is the value of high-frequency gain obtained? What is
the center-frequency gain of the bandpass function that is simultaneously
available at the output of the first integrator?

KHN Tfdhe P! fETIg ST a1fds T8 f5='10 kHz 3R Q = 2 & 1Y TS Fls-

U HaRM &l dRAfd® S9N ¢ = AnF g1 U I=-31gRi A1 (high-

frequency gain) T HIH ER?IT%? dg 37—9{—\3117{% Y (center-frequency gain) T
S SEUT HaRM &1 g1 & 3R S Ugd SeIer & 3fT3eye W Uh 1Y

U BT 5?2

C. Describe temperature compensated Log amplifier using two op-amps & explain | 3

its operation.

3l UV BT IYIANT HRPb dIHH-Tde=id @ URIhR &7 qui=
HIFTT 3R 3P TTel D! AASTI

d. Sketch the logic-gate implementation of an SR flip-flop utilizing two cross- | 4
coupled NAND gates. Clearly label the output terminals and the input trigger
terminals. Provide the truth table and describe the operation.

SR fOIU-URITT &1 &1 h19-hUTS NAND TIcH &1 IGINT HRh dlfoib-Ie
SR &1 Whd §15U| 3¥eye i iR 399 foR <fifaeg &t
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WY ¥T T A DINT| I dIRIDT (truth table) TS HIOT 3R 3B
TITA T JUH BT |

e. Explain the block diagram of IC 555. Design a 555 timer as astable | 5

multivibrator with an output signal with frequency 2KHz and 75% duty cycle.

IC 555 BT i STIUTH YHIRU| 555 CIZAR &I Th UHcTd Heelargsier &
w0 T fSoms ST fo/d 2 kHz @1 g SR 75% S TG d aral

3M3eye R 81|
SECTIONC
3. Attempt any one part of the following: 07 x1=07
a. Calculate the various parameters like input impedance, output impedance, | 1

voltage gain, transconductance for output stage of IC 741.

IC 741 & 3T3eYe TS & forg fafdd Wfter o 3Ye ISy, 3H3eYe
U3 Y, dleesl TH, 3R T eded & TUHT HIfoTT |

b. Calculate the voltages and currents of various transistors for input stage of IC 1
741 after completing the DC analysis.

IC 741 % FAYC WS & foTU dieest 3R FHe HHTUFT HIFTY, STd DC

for=eeor 4R 51 S
4. Attempt any one part of the following: 07 x1=07
a. Design an Instrumentation amplifier.whose gain can be varied continuously | 2

over the range 1<A<1000. Assume all‘other relevant details.

T SICHCIM TRITBIR fEaiigA B, fSeeT 719 1 < A < 1000 T AR
ol ol 9o | 3= gt et faaroil &1 9 v

b. Derive of impedance offered by generalized impedance converter. Also 2
calculate the values of resistances and capacitors to simulate an inductor of
1mH using it.

ARG ST H-ack gRT Udd SIS &1 Sgdd HIOTL 1Y BT, ST
JUTNT TP 1mH P SSTER P 3BT B & el IREY 3R HURjex &

HH B TUHET HifT |
5. Attempt any one part of the following: 07x1=07
a. Explain zero crossing detector and voltage comparator with the help of suitable | 3

diagram and waveforms.

SfRY IR fgeaeR 3R Aiees HHRER &I IUYad SUTH 3R JIBIRT B
LR REEIRY

b. Discuss analog multiplier along with its quadrant operation. Also explain the 3
various applications of it.

TATAN AR 3R THE e TR R i Hiford | 1Y g1 39b

il SR 1 ARSI BT |
6. Attempt any one part of the following: 07 x1=07
a. Find the PDN that corresponds to the PUN shown in given figure, and hence | 4

the complete CMOS logic circuit. What is the Boolean function realized?

@ 71q ferzr 7 fa=aTS 18 PUN (Pull-Up Network) & 3f5T PDN (Pull-Down
Network) @I gfel, 3R 3T& §1¢ TT CMOS AT Jfdhe daR HIfoe | I8
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I Il Boolean WaRH dRd(G® S-TdT &2

Ve

A *—-:_‘Ilé

B “_::lli L"::—Cl': _.T}-‘.'“.a—-’_‘;ll_

Discuss sequential circuit design using CMOS technology. Explain the CMOS
implementation of J-K flip-flop with neat circuit diagrams.

CMOS d@-iid &I SUINT FRb 3fIhHd URUY fSosT R =dl H|
WWHW%WMJKW-W&?CMOSWﬁ
RSAT B |

7. Attempt any one part of the following: 07x1

=07

a.

Determine the change in DC control) voltage V. during lock, if input signal
frequency, f;=20KHz, the free,running frequency is 21KHz and the V/F
transfer coefficient of VCO is4KHz.

g $TYC REd &1 SMGRT f:=20KHz, WI-IFT 3MGRT = 21kHz, 3R VCO, HT
V/F TIAWR PHILBRIUC 4kHz 8, O Al P GRM DC Held dlees V. #
aRTcH 31 BIforu |

5

Draw the block diagram of a PLL and explain its operation, Explain lock-in-
range; capture range and pull-in time of a PLL. List the application of PLL.

PLL T ST SIIUTH T1ST 3R P TaTe HI-THSNST| PLL P AlP-3
IS, FER I, 3R Jd-39 THT B! AT PLL P ST B et & |
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