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Choose the comrect option for following questions. All the Questions are

Q. compulsory and carry equal marks ~--s.- ~=20M
1. Lower cut-off frequency (fL) depends upon = 7
_Option A: | Input coupling capacitor only
Option B: | Qutput coupling capacitor only
Option C: | Bypass coupling capacitor only
Option D: | Combination of input coupling capacitor, output coupling capacitor &
bypass capacitor
2. Differential configuration is preferred over single-ended configuration due
to the fact that :-
Option A: | It offers higher voltage gain T |
Option B: | It efiminates effect of noise to a great extent i
Option C: | it is extremely easy fo design - _
Option D: | It can be constructed using fewer components
3. The speed or rapidity with which eutput voltage of operational amplifier
' | changes with respect to time is called as -
Option A; | Slew rate
Option B: | Input offset voltage
.| Optlon C: T Output offset voltage
- [“Optien D: | Bandwidth -
4, A non-inverting amplifier has R2 = 100 kQ & R1 = 1 k(. The closed loop
voltage gain (with feedback) is:-
Option A: |10 '
| Option B: | 101
| Option C: | 1000
Option D: | 1001
3. What is the minimum required voltage gain to start oscillations in case of a
3 stage RC phase shift oscillator?
Option A: | 10
3 U

| Option B:
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Option C; | 29
Option D: | Depends on component values
6. Assuming an operational amplifier is working on symmetncal DC power ‘ {7
supplies of +Vee & Ve, then as a oomparatozr its output voltage erl '
swing between:- o : -
Option A; | 0V & +Vsat
Option B: 10V & —Vsat
Option C: | +Vee & ~Vee ]
Option D: | #Vsat
7. Which of these circuits are also called as transconductance amphflers? B
Option A: | Voltage to current converter. . LY : e
Option B: | Current to voltage converter
Option C: | Schmitt Trigger :
Option D: | Differentiator
8. What is the time penod (T) of a monostabie multlwbrator usmg IC 5565
Timer? _ :
Option A: | T = 0.5xRxC"
Option B: | T=11xR%C
OptionC: | T=RxC
Option D | T = 10xRxC
g, Which of the fo!iowmg coupimgs causes a shlft of QQ - point from one
| stage to. other? " :
Option A: 1 RC coupling..~. © -~ =
Option B! {Impedance. éb_u;;z!ii‘;gjj_ 5
Optio’n‘C:ﬂ}..,iTranSformér'ccupiing C
Option D:" ‘-Dlrect (DC) c:ouplmg
o1 _Wh:oh of these cwc:utts is aiso caﬂed as regenerative comparator?
“+ | Option Ay | Currentto vahage converter -
-] Option By - Zefo crossing detector. (ZGD)
S [ Option'C: | Schmitt Trigger '
. Option D: | Differentiator
- Q2 i Selve any Two. Questions out of the Three 10 marks each
- Draw the circuit d_iagrams along with input & output waveforms for an
A op_érational;ampliﬁer—based inverting & non-inverting zero crossing
| detector {(ZCD). also draw the circuit diagram for three input Inverting
o Summing Amplifier and derive expression for the output,
| Design a'Wien Bridge oscillator to oscillate at an output frequency of fo =
B 500 Hz. Assume that you have op-amp IC 741C with dual DC power

supply of VCC = +15 V & VEE = 15 V thereby giving Vout = +Vsat = £13

.| V. Draw the neat circuit diagram for the designed circuit.
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Draw the functional block diagram of the IC 555 timer: and exp!am the L
various features of the same. _ O R

Q3

Solve any Two Questions out of the Three 77710 marks. each -

Draw the circuit diagram for the dual input balanced output . (D!BO)\._' o
differential amplifier configuration, Draw the AC equwaient mrcunts underf
differential & common mode of operation. Derive approprtate mathematmal.
expressions for differential mode gain (Ad) cemmon mode gam (Ac) &__. ;

commaon mode rejection ratic (CMRR)

Design iC 555 timer based monostable multivibrator to generate a tlmefi '
delay of T = 500ms once tnqgered Select standard companent vaiues '
Assume VCC = +9 V : - S SRR

Explain Barkhausen’s criterion for. sustamed osca!latwns Compare 3 s’tage 3
RC phase shift oscillators & Wlen Bridge osciﬂators on any fwe polnts

Q4

Solve any Two Questlons out of the Three T I 10 marks: each

For the common source (CS) MOSFET small s:gnal amplifier as shown i
Fig. below, determine the jower cut- _off frequency (fL). -

You

; it .
-~ J: Ry

&
U
i

P
M.

e ,::-_-Explam the operatxon of window detector or window comparator with neat
sketch- (d!agram) & appropﬂate waveforms. Design an inverting Schmitt
7 trigger for upper threshoid voltage of VUTP = +1 V & lower threshold

I 'dual DG power Supply of VCC = +15 V & with VEE = 15 V thereby giving
|Vout = tVsat = 213 V.

voltage: of VLTP =~ 1-V. Assume that you have an op-amp IC 741C with

. | For IC 555 timer based astable multivibrator systematically derive all the
s frelevant mathematlcal expressions for on time period (TON), offtime period
Ee (TOFF) total time period (T), frequency (fo) & duty cycle (D)
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University of Mumbai
Examinations Summer 2022
Time: 2hour 30 minutes Max. Marks: 80 E 5 .

1 Choose the correct option for following questmns.;“, “the
A compulsory and carry equal marks : R

1+1

1. Evaluate I(x +iy)dz along the path y x ‘

Option A: =157

OptionB: | 6
Option C: | -1 8 il N o Py e =
OptionD: | 0 : B ’ 2t st ; Sy

2. The function f(z) =

Option A: | simple pole at z = -2 &. po‘l& of order 2 at z = ]
Option B: | simple poleat z=2 " ' :
Option C: | simple pole at z =0 & pole of m‘der l at z “'2 e
Option D:_| simple pole atz=0" ok WY

3.

Option A:
Option B:
Option C:
Option D:

4.

Option’
Option By | 0

K 17k [9k [11k | 13K

| Option ,,--us

~Option B: .- 2
~ Option C: < '1/49
“OptionD: {7 .

' :a?fm&mﬁ-;lif F=x O0=xsl

,f‘."OpuonD:- g i
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7.

Ifu=(-2, 3, 4) and v=(3, -2, 3) then their dot product is

Option A:

3

Option B: | 1
OptionC: | 2
OptionD: |0

8. If u=(2,1,0) then Jull
Option A: | /50
Option B: | /3
Option C: | /5
Option I: 1

9. The matrix form of the Quadratic. foz (o 2934377 dxy +xZ - 27
Option A 1 =2 1/2 S T e T

[x y z] -2 =2 =liyla
1/2 -1 3 j{z) -

Option B: i
Option C;
Option D:

| f-l*md the cxtremals 01" I

"1‘\x '\.".: »

Optib_ti:‘A':*: ":yﬁ SOrX” H,?
Option B: - .y:—~c1x+ Ca -
Option C: y"‘cm i (,2 AN

:q_nif_-Fuq;fgrout of Six 5 marks each

2

: ”'US'lllg resuiuc theorem evaluate J ~dz where C is the circle |2’| =2
. o Z~ i

" .":";}’ - 141t a siralght line to the following data
R 5 6 7 8 9

For a normal variate with mean 2.5 and standard deviation 3.5. Find the
7| probability that

iy 2<x<45
iy ~1.5<x<5. 5

Find a unit vector in R orthogonal to both u= (1 0, ) and v= (0 1, D).
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Reduce the quadratic form 6x*+3y*+14x’ i4hy14y/+ }8){1 o dlagoual f01m

E using congruent transformations.
F Find the extremals of '[ (xp+y* - zyzy’}dx “f
Q3 Solve any Four out of Six
A Evaluate where C is the c:rclelz} = .
17 (z+4 LAY
Given 6y =5x +90; 15x =8y 1307
B Find i} X and V WS
) r A : o L ‘
Three factories A, BB, C prc odu(,c 30%, ‘50% and 2() % 01" the total producuonf
C of an item. Out of their production 80%, 50% and. 10%. are defective, Anilem
} is chosen af random and found to bc deie{,iwe, F md the probablll ” that it was
produced by the iactoty A R » Lo
5 C 0nqt: uct an mthonormal bas:e of R2 Usmg G1a1
={3, D, 3)} e R
I Reduce the quadmtw fo:m x> 2y?4 2& 2xy 23/.4 + xz to canoumal form.  Also
” find its rank’ & sxgndlmc R :
F Fmd thc exlremals, of : J ( ny y”? )dx
Q4 ,_,Solvc any Four Qut 0‘ : 5 marks each
T pr;md f(z,) 22 e . m Lhc mgmns
A ( —-1)( m—?)

o .‘1) iz' <I 11)} <|z—~1| 2
T "Calcu]atc R andLI from the' fqilowmg data
X 12 _f322 Laris 32

) Y 130 1190 17 s 21
S : LT lldeleiOﬂ dv,tnbuuon Lo the following data

G _'No of deaths : 0~ 1.2 3 4

Ve ‘,Frcqucnms 123 89 14 3 )

3 be a se‘ of poszuve real numbers with addition and scalar multiplication

- R ; ek = x¥
" o '_'Zﬁshow th’li V is.a vector space under this addition an scalar multiplication.
R A 2 3
B .'F;g_nd“tho:s_:__l_)gular value decomposition of
| - ﬁéiﬁg;Rayleigh—Ritz method |, solve the boundary value problem
- o 1\
B ﬁf'(?xywz ~y Ve 0<x <l giveny(0) =y (1)=0
3 o
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Time: 2 hour 30 minutes Max. Marks: 80

Choose the correct option for following questions. All the Questions are

21.
Q compulsory and carry equal marks
IR The degree of any vertex of graph is .9

Option A

The number of edges incident with vertex

Ooticn B:

Number of vertex in a praph

Option C:

Number of vertices adjacent to that vertex

Option I

Number of edges in a graph

2. Power set of emply or Nuli set has exactiy subser,
Option A: | Onc
Option B: | Two
Option C: | Three
Option D: 1§ Zero

3

Determine the partitions of the set {3, 4, 5, 6, 7} from the following subsets.

Option A:

(3,51, {3.6.7}. {4.5,6)

Option B:

{3,4,.6}, {7}

Option C:

12:01, {5.7}

Option D;

31, {4,6), (5%, {7}

4

Let A and B be two non-empty relations on a set S. Which of the following statements is
false?

Option A

A and B are transitive = ANB is transitive

Option B:

A and B are symmetric = AUB is symmetric

Option C:

A and B are transitive = AUR is not transitive

Qption D

A and 3 are reflexive = ANB is reflexive

S

The graph representing universal relation is called

Option A;

complete digraph

Option B:

partial digraph

Option C:

empty. praph

. Option D) .

partial subgraph

6.

A ina graph G is a cireuit which consists of every vertex {except first/last vertex)

of G exactly once.
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] Option A Buler path

Option B: | Hamiltonian path

Option C: | Planar graph

Option 12; Path complement graph

7 In Finite Automata Transition function maps

Option A; (E*Q-> 5

OptionB: | Q*3>0Q

Option C: | Q¥Qe>Y,

Option ;| ¥ 5=

8. In Moore Machine, the output depends upon?

Option A: Present State

Option B: { Previous State

Option C: Present State and [nput

Option D: | Only input

9. Which sentence can be generated by following CFG? §-> iC1S 1iCiSeS fa C->b
Option A: | ibbitaea '

Option 3: | ibtibtaea

Option C; | ibtiibtea

Option D: | ibtibea

10, A push down automaton employs data structure.

Option A | Queue

Option B: | Linked List

Option C: | Hash Table . .

Option D: { Stack

Option 1

sz Q3 and Q4° Solve any Four out of Six S marks each
(20 Marks Each) Please delete the instruction showen in front of every sub question

A Prove using Mathematical Induction that - [ 43454 +2n-1)=n?

I3 Let A= {abxc}. Draw Hasse Diagram for (p(A}), €)

Determine the Eulerian path and Hamiltonian path, i exist, in the following

araph
C
oY £
[B] Pifferentiate DFA and NIFA.
Define Regular Expression and give Repular Expression for following
Janguage -
& (N Set of all strings that end with 1 and has no substring 00
{ii) Set of all strings on {a, b} with even number of a's followed by
odd number of b’y
o Let G be the grammar. Find the leftmost derivation, rightmost derivation and

parse tree for the string “bbaaabbaba’,
S > a3 [bA
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A-> alaS|bAA
B->b|bS[aBB
check grammar is ambiguous or nol.

Salve any Two Questions out of Three 10 marks each

Use the faws of fogic Lo show that

A ) [(p=>q) * ~q} — ~p is a tautology
i) S (p Vv {p Ag)and Crp A q) are logically equivalent

Let A= {1,2,3,4,5}, let R= {{1.1}, {1,2}, {2,1}, {2,2}, {3.3}, {3,4}, {4.3},
3 {44}, {85} and S= {{I,1}, {2,2}, {3,3}.{4.4},{4,5,{5,4},{5,5}} be the

relations on A. Find the smallest equivalence containing relation R and S.

Determine if folowing graphs G1 and G2 are isomorphic or not.

X B D .
C
A ¢
(G 1Y (G2

Q4 Solve any Two Questions out of Three 1} marks each

Design Mealy machine to change each occurrence of string “baa” by “bab™

A over ¥ ={a,bl,
Convert following context free grammar to equivalent chomsky normal form .
S-> bA a3
i3 A -? bAA [aS|a
B->aBBibS|b
C Define PDA and design a PDA (0 accept an even palindrome over {a, b}
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Time: 2 hour 30 minutes

LE 2ep, . TW R-1G  BCS
¢ & X
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Examinaftions Summer 2022

Choose the correct option for following quest:om Ail the Questwns

Q1. compulsory and carry equal marks

L A control system is said to be open loop, 11 o RO T
Option A: | The output is independent of input ‘ Lo e RN
Option B: | Control action is independent of the input ‘
Option C: | Control action is independent of the output =~ SRR P

Option I | The transfer function of the svstem is ity ' o T

2. Which of the following is {rue'in the case of an AC sc,rvomoiox N

Option A: | The fixed winding and colmo wmdmg,s are excited by vnlta;sw WIth 180 dLgICLS
phase shift -

Option B: | The fixed winding and confrol wmdmg;, are pl laced 180 d(,}_,ru,s apdxt in space
Option C: | The fixed winding and control windings are placed 120 degrees apart in space
Option D: | The fixed wmdmg? 'md comml wmcim?@ are pldwd 90 dcgu,m clpait in space

3. The identical fusi order systc,m hwc been Cdscadcd non- nﬁcmulvc y. The unit

step response of the systems w1i} be:-

Option A

Under damped

Option B:

dver damped .

Option €

Critically damped

Option D

Un dampcd

The open Eoop 11* of a sysic,m is glvcn by K/(s - 1). The system will b »-v

4,
Option A; | Absoliitely stable
Option B: | Oscillatory
Option C: |- Conditionally Stable
Option I; | Unstable.
1.5 | Which of the following is a time domain specification of a system?
| Option' A; /| Maximum peak ovc,rshoot .
4 Option B! |'Phase margin™ o
1 Option C: | Bandwidth
1 Option D: 'R,esonant peak
-6, 7| At-lower frequencies, the initial slope of the Bode magnitude plot of a type 0
S systerwill bee
. [Option AL | <40 dB/decade  ~
.| Option B; [-20 dB/decade.
0| Option C: | 20 dB/decade
~ | OptionD: | 0dB/decade
o 77777 Polax plot of 1/s” will be :- B
D D Optiosr Ay | Positive real axis
‘Negative real axis

. -“Q.ptic;‘_n‘ "B:"
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Also the No. of oscillations before settles down

What is SCADA? Explain architecture, types and apphcatlons

C
Q4 Solve any Two Questions IR 1 _y_mirlgs'ed(.;h‘ N
A | For the TF, sketch root locus and comment on stablhty B R
GH(s) = K_ -
s(s + '3)(% + ‘5) N . :
B Using Bode plot, find the phase margin and gam mdrgm of 1h(, a,ystcm w1th 1 P
GH{s) = __50 ),
s(s + 5)° :
C Using Nyquist stability criterion, “analyze the stability of a-unity feedback system,
K L
with TF : G(s) = ST + D(F + 1) £ | |
for large values of K and small values of K R S e
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6/ University of Mumbai

Program: Electronics and Computer Scien‘.c_:e'? i
Curriculum Scheme: 2019 ‘C’ Scheme
Examination: SE Semester IV : i

Course Code: ECC 404 and Course Name: Microprocessors and Mlcrocentroller

'\

Time: 2.5 hours i Max Marks 80 -

01 Choose the correct option for followmg questlons All the Questwns;,. |
) compulsory and carry equal marks : Sy
1. Which command is used to select the 2 lmes and 5*7 matrlx of' an LCD'?
Option A: | 0x01
Option B: | 0x06
Option C: | 0x0e
Option D: | 0x38
2. On power up, the 8051 uses which RAM locations for régistcr RO- R7?
Option A: | 00-2F
Option B: | 00-07
Option C: 00-7F -
Option D: | 00-0F
3. In 8051 wh}ch of thc ports act as the 16 blt address lines for transferring data
_through |t‘? o : :
Option A P PORT O and PORT 1o
OptionB: | PORT 1 and PORT2 "~ .~
Option C: " { PORT 0 and PORT 2
Optlon D PORT 1 and PORT 3. -
4 - 2 In 87086", as the storing of data beds onto the stack is increased, the stack pointer
) OptlonA “Trincremented byl -
. | OptionB: . | decrementedby I' -
| OptionC: | incremented by 2°
| Option D: 'decremented by 253
E: 5 SRr Whlch of the followmg instruction is not valid?
',"’;fj}‘bﬁtién'z&% '.,Mov AX B
2 [Option'B: ;MOV DS, 5000H
e “Option'C;. .| MOV AX, 5000H
g ‘:Opt,lon,,D 3'VPU_SH AX
1|Page
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6. When 8051 wakes up then O0x00 is loaded to _\Mhich fggﬁngr?\?
Option A: | PSW o
Option B: | SP
OptionC: | PC
Option D: | A
7. The directive that dirccts the assembler to stalt l:he mcmory a!lotmcnt for al
particular segment/block/code from the declared address is) - R
Option A: | OFFSET :
Option B: | LABEL
Option C: | ORG
Option D: | GROUP
8. What is the advantage of regﬁnerindhecp addre#ﬁﬁg jnbdé in;théHSOSi?’
Option A: | it makes use of registers RO and R1 ~
Option B: | it uscs the data dynamically B
Option C: | it makes use of O})Crdl()i O
Option D: | It is simple
9. In memory-mapped _schémc, the  devices at(, viewed | as
Option A: | distinct VO devices
Option B: | memory locations -
Option C: | only mput devices
Option D: | only output devices |
10. The maximurm count value of 16-bit count 1;égister pufé a limitation on
Option A: “memory usage . »
Option B: - | storage of address of registers
Option.C:-&;;‘l__ ‘to generate clock pulse - © . -
Optith.].[,_);] Sto generate maximum delay-
. Q2 R
(20 hdari{s) S L
o .;“Sdhmrﬁnyffnki'-i;:ﬂf“ 5 marks each
S ‘;'"FxpMHuuu,ﬁmcuonsofﬂw1bHounngpum(ﬁth8086 TEST( Asserted fow),
- [ 'READY, MN/MX(Asserted Low)
“ii. | Draw and explain the interfacing of a LCD to the 8051.
.iii | Draw and cxplain interfacing of 8086 in minimum mode with 8259 in
S | eascaded mode.
';é’f'QFSMWﬁmyOHG 10 marks each
SR TR _rlzl'xpiai'n in detail the Dedicated Interrupts of the 8086,
o 'i'i‘. 0 Write a program to send a character “A” (o the serial port at 9600 baud

(makc necessary assumptions)
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Q3.

(20 Marks) L
A Selve any Two 5 mal k% each
. Write a pr ogram to transfer block of data (10 by[es) f‘wm Db 2000H io
- ES:2000H using instruction set of 8086 nncmproccssor B
T Write a program to generate a square wave on Port Pm 2 0 usmg Tnn
) Mode 1 in 8051 o
iii. List and explain the advantages of memory. chmcmatu)n in lhe 8086
R Solve any One S 10 marks each
; Explain the Internal RAM or gamzatmn oi ihc 8051 II1ghh ght th(, impcutancc
) of the Register Banks.
i Write an assembly language plogx aim usmg 8051 10 move- the %tcppc,a 1110101 by
B 64 degrees in the anti-clockwise duccuon Also draw th(, 111t01 facmg dlagram
QM.
(20 Marks) y o ‘ o e
A Solve any Two o T s :-“ilm'a'rks‘each"'
1. Write a note on the dddltbsmg_, modc% 01 thc, 8051 Wlth oxamplc‘; of c,ach
il Explain the BSR mode of the 8255 with one application,” "
5 Explain the generation of the Clock and Reset signals usm{, the 8284 clock
' generator, : .
B Solve any ()mz N L 10 markq cach

Expiam thc pm str u(,turc, (w:lh a neat dmg: dm) of dny Port 0 pin of the 8051.
Also, explain-the need for pull-up resistors for Port-0 of 8051 to be output.

il.

with examples.

Enumerate the various scenarios when the pipeline of the 8086 may get stalled
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