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QUESTION NO.-1: ATTEMPT ANY FOUR PARTS.

a)         What is meant by an instruction cycle? Describe its two phases?
b)         Enlist the characteristics of third and fourth generation computers.
c)          Explain the working of micro programmed control unit.
d)         What is an Interrupt?
e)         What is cache memory?
I)          Explain types of register in computer organization and architecture?

QUESTION NO.-2: ATTEMPT ANY THREE PARTS.

a)         What does memory hierarchy mean? What is its significance?
b)         Explain the significance of cache memory in computer system
c)         Differentiate characteristics of R[Sc and cISc systems
d)         Draw and explain the block diagram of a simple computer with five functional units.

QUHSTION NO.-3: ATTEMPT ANY THREE PARTS.

[Max. Marks : 70]

(4*3=12)

(3*4=12)

(3*6-18)

a)         What are the parameters of a typical memory hierarchy system? Discuss with a neat sketch.
b)         What is meant by addressing mode? Explain absolute and indirect addressing

Modes with suitable examples.
c)         What is a pipeline hazard? Also explain the types of pipelining hazards?

d)         Explain DMA method of data transfer in detail.

QUESTION NO.-4: ATTEMPT ANY TWO PARTS.

a)         Explain the process of binary di`Jision with the help ofa suitable example.
b)          Explain the following

a) Memory napped I/0
b) I/0 Registers
c) Hardware Interrupts

c)         Explain page replacement algorithms with suitable example?

QUESTION NO.-5: ATTEMPT ANY TWO PARTS.

(2*7=14)

(2*7=14)

a)         Explain Microprocessor Architecture 8086 with detail diagram?
b)         What is instruction hazard? Explain in detail how to handle the instruction hazards in pipelining with

relevant examples
c)          Using BOOTHs algorithm multiply 12(Multiplicand.) by 17(Mu]tiplier), each no is represented by 6

bit?
***********
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b)         Define Table tag and their attributes with an example

c)          WhatisxML,DOM?HowDOMparsesthexMLfile?

d)         Explain the web Development strategies? With the help of diagram?Define Anchor tag with an
example'

.e)          EXplain in brief the TOMCAT server?

QUESTI0NNO.-2:ATTEMPTANYTHREEPARTS.
a)           Define List Tag with an example.

b)           What is DocumentType Definition(DTD)?

c)            Define JSp expression

d)           What is AJAX? Write its example in HTML.

(3*4-12)

QayEST[w°r¥t¥s°b-::uAmTe::#eTctAm¥eT?¥s:u:£t¥:i;riousDOMmethodsusedwithJavas(:r::t=]8)

b)         What are the benefits of using styles compared with placing formatting directly into the text of the web
page?

c)          Design a table in HTML to display the marks of5 students for 3 subjects. Student name should be the
roTvheadingsandsubjectnameshouldbethecolumnheadings.Markscant>eofyourchoice

I

d)         What do you understand by web technologies? What is the difference between web server and web
browser?

QUESTION NO.-4: ATTEMPT ANY TWO PARTS.
a)         What is the difference between Java and Javascript?

b)         Compare cGland Javascript.

(2*7-14)

c)          Define Frameset Frame Tag.  Divide the web page into four equal pats each individual part displays
different web page.

QUESTION NO.-5: ATTEMPT ANY TWO PARTS.
a)         What do you understand by ASP? What are its advantages and disadvantages? How A-SP' isL:I/fferent from

ASP.net.

(2*7-14)
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QUESTION NO.-1 : ATTEMPT ANY FOUR PARTS.

[Max. Marks : 70]

(4*3-12)

a)         What do you understand by classes and ot)jects in oop.
b)         What  is  object  oriented  programming?  How  it  is  different  from  procedure-oriented  programming?

Expilain its benefits?
c)         What do you understand by polymorphism?
d)         Explain characteristics of oop: Data hiding and Encapsulation.
e)          What do you understand by function over loading? Explain it.
0          Describe the features of data abstraction. What are the advantages of it?

QUESTION NO.-2: ATTEMPT ANY THREE PARTS. (3*4-12)

a)         Explain  Unary  Operator  overloading  using  post  increment  ++  operator.  Describe  it  with  help  of
example.

b)         What are templates in c++? Describe it with help of c++ program.
c)         What is a friend function? Why is it required? Explain with an example.
d)         What is purpose of Exception Handling in c++? Describe it with c++ program.

QUESTloN NO.-3: ATTEMPT ANT TlmEE pARTs. (3*6-18)

a)         What is virtual base class? When do we make class virtual? Describe it with help ofc++ program.
b)         What is a purpose constructor? How a constructor of base class  is executed with help  derived  class

constructors? Describe it.
c)          Differentiate between static binding and dynamic binding? Describe dynamic binding with the help of

C.H program.
d)         Define pure virtual functions and abstract classes in oop and Describe with help ofc++ program.

QunsTloN NO.-4: ATTEMPT ANT Two pARTs.                                                                  (2*7= i4)

a)         C+eate a class customer having various properties,  Custcode,  CustName, Address,  Quantity of item
purchased and Rate of item. Write a C++ program using feature of OOP to create a class Customer and
calculate amount  using formula Amount=  Quantity x Rate.   Initialize class  variable  with the help of
constructor. Display output appropriate format.

b)       . Describe  the  role  of constructor  and  destructor  functions  in  a  C++  class.  Explain  it  with  suitable
example.

c)         Describe  operator  overloading.  Write  a  CH  program  to  add  two  complex  number  using  operator
overloading by + operator.

QUESTION NO.-5: ATTEMPT ANY TWO PARTS.                                                                       (2*7=14)

a)         Create a class Employee having various properties,  Empcode,  EmpName,  Department, Address and
Basic Salary. Write a C++ program using feature of_OOP to create a class employee and calculate IRA
(House  Rent Allowance),  DA  (Daily  Allowance),  TA  (Travelling  Allowance)  and Netpay as  given
IIRA is 30% of Basic Salary, DA is 70% of Basic  Salary, TA  is  10% of Basic Salary and Netpay =
Basic Salary + rmA+ DA+MA. Display output appropriate format.

b)         Describe  Visibility  of inherited  members  in  OOP.    Explain  base  class  visibility  and  derived  class
visibility for private, public and protected members.

c)         Explain different types of inheritance with block diagram and write a c++` program to explain Multi
level inheritance.

************



Printing pages : 1             Paper code :    BECE-307

En rollnent No.

[Time : 3:00 Hours I

o,„Q-f

(8) (SVSU): 2022-2023AI

8. THCH. (CSE)
11 YEAR,  Ill SEMESTER EXAMINATION

ANALOG ELECTRONIc cmculTs

[Max. rmrks : 70]

NOTE :-ATTmarT ALL THE QUESTloNs As PER GIVEN INSTRucTIONs.

1      AnswerAnyFour                                             I 4x3=12 I
a.      Write in brief on current mirror circuit.
b.    Explain Barkhausen's criteria for oscillation.
c.     Explain  common mode rejection ratio.
d.    Define (i) Conductor (ii) Semiconductor  (iii) Insulator.
e. .   Draw a neat diagran of colpitts oscillator circuit.

f. Provide applications of ADC circuits.
2.    Answer Any Tliree                                             I 3x4=12 I
a.     Write down  ideal characteristics of an op-amp
b.    Compare between successive approximation type and Dual type ADC.
c.     Find out Maximum value of a signal to noise ratio of an 8 bit ADC with 1# range of 10 volt.
d.    Describe a   Bipolar Junction transistor circuit with a neat sketch.

3.    Answer Any Three                                      [3x6=18]
a.     With a neat sketch describe vl characteristics ofpN junction diode.
b.    With a neat diagram explain op-amp as a Differentiator.
c.     With a neat diagram, explain working of  wien bridge circuit designed with a BJT.
d.    Compare the basic differences between Analog signals and Digital signals.
4.     Answer Any Two                                           [2x7=14]
a.    Prove that switched capacitor circuit mimics the function of a resistor.
b.    Explain in short about how Zener diode can act as a voltage regulator.
C.Jc

•-..-..-.------.. +

loo £}

+`A;`l,;,1 1} kfi

iE£=.  i,"# i=,. -£+'I
law := Vcr

In the Silicon transistor above, find VCB for 8=150

5.    Answer Any Two                                         [2x7=14]
a.    If ChffiR is  loo dB, Input Coinmon Mode Voltage is  12v and differential voltage gain is 4000 calculate

output common mode voltage .
b.    Design and explain working ofR2R Ladder type Digital to Analog converter.
c.     Compare between cB, Cc and cE mode of Transistors.
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I. Multiple choice Questions (MCQs)                                         [Ol xls== 15

11

os  o  t  e elements (not all) as Zero?A(a:aph£:d;nht£];::]a;r::leesh:b)Un[tMatrix        (C)         Sparse Matrix            (d)         zeroMatrix

Ill

ve equal degree is known as?(a)Completegraph(b)Regulargraph(c) Multigraph            (d)        SimpleDethfigraph

IV

p   - irst search uses?8%ryse:rucehu:I(b)         Stack           (C)         Array           (d)          Hash Table

V

an on y be app]ied on?::)ichfou=S°o=ea:c=:::used(;:adds=:efmanays   d    (C)      Strines          (d)      None

VI

ove no  es from a queue?ta,E£E:out+astintb,F,I:goutt,First[ntc,Both                td,       NonePrim'salgorithmre.

VII

quires the graph to be?:::chs:=r,enc:ea:gor,t£)]sb=s::.:enctteh:d]v d(C)  d we`ghted         (d)      B0th (b) and (c)

VIII ;::cho::ui:kfo]]o;;:g[snEo¥j::::ureof(:)::;a§n::eec:]noqnuerstr:ie)or?Bubb]esort(a)Encapsulation(b)Abstraction(c)Polymorphism(d)ConstWhichofthefollowingisnon-Iinerdatastructure?T(hae)postfi§t::kre.(b)Ljnked'[St(C)Queues (d)          Tree

IX.X

XI

p   ssion equivalent ofA+B*C is?(a)ABre*(b)ABC+*(c)ABC*+     (d)    A+BC*Processofremovinganelementfl.omstackiscalled?(a)Create(t])Push(c)Pop(d)DeleteWhatistheheightofacompletebinarytreewith31nodes?A(a3uff4manTreei(sb:se€for?(C"(d)3I(a):I:::tit:g(b)Sortingelements(c)Datacompressjon      (d)        Balancing       abinarysearchVtree

XII

XIIIXIVA

XV8

L Trees are?(a)Balanced   binary    (b)        Unbalanced binary    (c)        Trees   optimized    (d)        TreessearchtreessearehtreesTortraversaloptimized    forreadthfiinsertion

(
- irst search uses?a)Stack(b)Queue          (c)    T

ree            (d)    None                                                        [P.T.O.I



2.I Ans(=)er:n I:=g (a.ny three)                                                                   I I 10x3=30]                           |

11

xpainwithexanplealltherecurslvetraversalalgorithmsofbinarytree?(b)Giventhepreorderandinordertraversalsofabinarytree,constructandretumthebinarytree.In-order:E,A,C,K,F,H,D,B,GPro-order:F,A,E,K,C,D,H,G,B(a)Wht'?

IllIV

a  is Queue.  Explain Its operations with algorithm or Ctt function.(b)ConvertthefollowinginfixexpressiontopostfixexressionusingStack and show the details ostackofeachstepoftheconversion

A * (8 + C / D) - E(a)W.tI.

ri e an a gorithm ofHuffroan coding.(b)ConstructtheHuflinanTreeforthe given  sequencdeterminethecodeforeachcharacter

of characters  with  its  frequency.and  also

Character Frequency
a5
b9

C12

d13

e16

f45(a)WhatisGraph?Explainany two types of graphs with(b)FindouttheshortestpathusingWarshall'sAIgorithm

3.AID

xample.
n the graph from node A to node E./-`T(.,:-`:.\

1:i,-``,,,,r:i., ,,, ,,\„                     4

;r`   `.:,:a        :;jh,,

1§

•``        a        `
E    ,````'3

2
:.    'J-.```1\`

4
` -.-==,i.., -nswerinshort(anyfive)rawabinarysearchtreeforthefollowingdata:15,10,20,8,Imp]ementtheradixsortalgorithmtosortthenumbers[170,14WhatisDataStructure?Explainitsoperationsandtypes.valuatethepostflxexpression(534+*2-)usingastackxplainInput/Outputstreams(cinandcout)inCttwithexampriteanalgorithmorCttfunctiontoinsertnodeatthebeginnionstructaB-treeoforder3forthefollowindt.10

[5x5=25 I

Ill 2,18'  25.

175, 290, 802, 245, 402, 666].IllIVE

VEVIW
e,.

VIIC g of linked list.
8    aa.       ,20,5'6,***************12,  30,  7,  ,7.
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NOTE:-ATTEMFT ALL THE  QUESTIONS AS PER GIVEN INSTRUCTIONS.

QUESTION NO.-1 : ATTEMPT ANY FOUR PARTS.
a)    Define Data Structure. Explain its operations and types.
b)    Explain the print algorithm in linked list?
c)    What is sparse matrices inBrief?
d)    What is linked list, write down the print algorithm for linked list?
e)     Differentiate between overflow and underflow situation of the linked list?

QUEST.I0NNO.-2:ATTEMPTANYTHREEPARTS.

b)    Differentiate between DFs and BFS searching T;chiiiqires?
c)    Conversion postfix to infix

abc-+de-fg-h+/*
d)    Write an algorithm for searching of an element in array using linked list?

QUESTION NO.-3: ATTEMPTANY THREE PARTS.
a)    Explain array with example and its algorithm?

(4*3-12)

(3*4=12)
a)    Consider a 8-tree having 22,55,6,7,3,66,89,56,49,34,65,67 insert an element  13 and 52`'in tree.

(3*6=18)

0)    What is Binary Search Tree? How it i; different forms the Binary Tree? Write an algorithm for
PREORDER, INORDER, POST ORDER traversal of the tree?

c)    What is Queue? Write its operation and algorithm?
d)    What    is    a    Binary    Search    Tree    (BST)?    Show    the    structure    of   the    binary    search

tree    after   adding   each    of   the    following   values    in    that    order:    10,    25,    2,    4,    7,    13,
11, 22. What is the height of the created binary search tree?

QUESTION NO.-4: ATTEMPT ANY TWO PARTS.
a)    What is Stack? Write its operation and algorithm?
b)    Explain selection sort in brief and explain its algorithm?
c)   i Write an algorithm for insertion of an element in double circular linked list?

QUESTION NO.-5: ATTEMPT ANY TWO PARTS.
(a)  Explain in brief the breadth first search technique with an algorithm?

'`

'rt.
--S--------riii-i--------di------:.iep

(2*7-14)

(2*7-14)

Adjacency Lists
=,_ ----                         _=         -

A : a, 0
a : C, F
C : E, G
a..I
E : a, F
F;A
D:F

(b) How  can  a  quick  sort  if implemented  in  array?  Write  an  algorithm  for  quick  sort  with  an
example?

(c)  Explain AVL tree with suitable example and describe all the rotations in brief.
*************
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NOTE:-ATTEMPTALLTHEQUF,STI0NSASPERGIVENINSTRUCTIONS.

Q.1. Attempt any four parts of the following:                                                            (4*3=12)

1.   Define different types of transfer liiie and analysis of automated flow line. Also explain the

quantitative analysis of assembly system.
2.    What is Robotics? Explain Robot vision and different component of Robots also explain Geometric

classificationofRobot.
3.SketchandexplaintheThreebasic,robotconfigurationsclassifiedaccordingtothecoordinatesystem
4.   Explain the different types of electrical servo motors used in robot actuation.
5.   Define degrees offreedom ofa robot.
6.    What do you mean Automation? Explain type of automation.

Q.2. Attempt any four parts of the following:

I.   Explain the role of PLC in automation?
2.   Describe F]uid power system and Mechatronics witli diagram.
3.   Distinguish between Hydraulic and Pneumatic system.
4.   What is the Role of programmable automation in Manufacturing?
5.   Explain the Robot configuration and Robotjoints with neat d:agram?

Q.3. Attempt any three parts of tlie following:

(4*3=12)

(3*6-18)

I.   Explain about forward kinematics transformation RR robot of 2 DOF with a neat sketch.
2.    Mention the safety precautions for robot operation
3.   Explain any two commands used in Robot programming.
4.   Explain forward and inverse kinematics?

Q.4. Attempt any two parts of the following:

1.   Define Manipulator kinematics.
2.   Differentiate between joint and link.
3.   What is trajectory planning?

Q.5. Attempt any two parts of the following:

I.   Explain VAL programming commands.
2.   Explaln the applications of industrial robots in manufacturing area.
3.   Explain teach pendant method of robot programming.

*************  -

(2*7-14)

(2*7=14)
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NOTE: -ATTEnnT ALL THE QUESTloNs AS PER GlvEN INSTRuCTloNS. NON -
PROGRAP`INABLE SCIENTIFIC CALCULATERS ARE ALLOWED.

QUESTION NO.-1: ATTEMPT ANY Fat/R PARTS.                                                                   (4x3=12)
a) Define homogeneous and non-homogeneous linear partial differential equation with suitable examples.
b) Solve the following PDE:- (DJ -3DZD' + 4D'J)u = ex+Zy.
c) Solve the following PDE:-(DD' + al) + bD' + ab)z = emx+ny.
d)

Evaluate:./oco/3e-'sinfd/.

e) Discuss rate of convergence of bisection method.
D

Evaluatej]f=2byuslngslmpsonl/3mle.

QUESTION NO.-2: ATTEMPT ANY ZHREE PARTS.                                                                  (3 x4=.12)
a) Solve the following PDE:-xp + yq = 3z.
b)

FindtheinverseLaplacetransformoflog(1+i)

c) Using Lagrange's interpolation formula, find the polynomial of degree 2:
X 1 3 4

II

F(x) 1 27 64
d) Find y'(0) from the following data:

X 0.1 0.2 0.3 0.4
II

J' 0.9975 0.99 0.9776 0.9604

QUESTION NO.-3: ATTEMPT ANT rH:REF PARTs.                                                                (3x6= 1 8)
a) Solve:-x(yz + z)p -y(xZ + z)q = z(xZ . yz).

b) Solve:-(D2 -6DD' + 9D'2)z =  12x2 + 36xy.
c) Using bisection method, find a real root ofx log]ox =  1.2, correct upto four decimal places.
d)

Findy(0.1)usingmodifiedEuler'smethod,giventhat%=log(x+y),y(0)=1.

QUESTloN No.-4: ATTEMPT ANT Two pARTs.                                                                   (2x7=.I 4)
a) Solve the following PDE:-px + qy = pq.

b) Solve:-(D2 -D'2 -3D + 3D')z = xy + ex+2y.

c) Use Convolution theorem to evaluate: L-1 {p/(p2+4)2} .

QUESTloN No.-5: ATTEMPT ANT rHio pARTs.                                                                  (2x7=i4)
a) Using Laplace transform, solve the differential equation-

y" + 2y' + 5y = e-`sin t; y(0) = 1  and y'(0) = 1.
b) Using Lagrange's interpolation formula, find f(9.5), given:-

X 7 8 9 -10
II

F(x) 3 I 1 9
c) Solve the following equations, by Gauss Siedal  method:

3x + 20); -z = -18, 20x + y -2z -= 17, 2x -3jJ + 20z = 25
************
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QUESTloN NO.-I: ATTEMPT ANT FoorR PARTs.                                                                (4x3=i2)
a) Show that the poset ({1,3,6,12,24},/) is a lattice.
b) Prove that the function f : R + R be defined by f(x) = 4x -1, V x E R. Then,showthatfisone-oneonto.Provethattheidentityelementofagroupisunique.FindthedisjunctivenormalformOfthefollowingfunctions

c)d)

F(x,y,z)=f(%' + -y') + (y + z,)'), + yzSt°fi¥eththa:dd:a::::fc:=ep±eet:,Ljas%i::efds:°din:::tde=t veri-ex.                                                                       I
e
0

QUESTION NO.-2: ATTEMPT ANY ZHREE PARTS.
a) Find the number of different outcomes ofro]]ing three dice.

b) Justify that "If f:A-+B and g:B+C be one-to-one onto functions,then ggoo-1-f-log-I".

c) If p, q, r, a, b are elements of a Boolean Algebra then prove that

(i)pqr+pqr' +pq'r+ p' qr=pq +qr+ rp                             (ii) ab +ab'+

d) In a group (G, *) prove that
I)  (a-1)-I = a                                                                 ||) (ab)-1 = b-1a-1

of is also one to one onto and

a' b + a' b, - I

QUESTION NO.-3 : ATTEMPTANv rHREE pARTs.

F, Construct. truth table for the following functions and check whether
contradiction.I(p A q) 3 p| 3 (a ^~ q)

b) Prove that the set {1, a), ®2) is an abelian group under the compositi
order of each element of group

c) Determine whether the relation S = {(a, A): a 2 b} on the set R off
relation,

a) Prove that every field is an integral domain.

3x6=18
it is tautology or

on multiplication also find the

eal numbers is an equivalence

QUESTloN No.-4: ATTEMPT ANT rw;a pARTs.
a) State and prove Lagrange's theorem for group.

b) Determine whether the relation S = {(cz, b): a S b} on the set R of real n
relation.

c) How many positive integers not exceeding 500 are divisible by 7 or 11 ?

umbers is a partial order

Q±ZELSTI0N NO.-5: ATTEMPT ANT rmo pARTs.                                                                   (2 x 7= I 4)
a) Prove that a necessary and sufficient condition for a non-empty subset H of G to be a subgroup is thata€H,bEH-ab-1€H

b) Define complemented lattice and then show that in a distributive lattice, if an element has a
complement then this complement js unique,

c) Explain the following terms with example:
i.       Graph coloring and chromatic number.
ii.      DrawK3,3 graph.
iii    Isomorphic Graph and Hamiltoiiian graph.

* * * * * * * * * * ** * * *


