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(8xs= 40)

I. (a) Examine the following system ofequations for consistency
2x-3Y+72 = 5

3x+Y-32=13
2x +19y - 47 z =32

(b) Ler Ii =(1,-1,0), l/, =(0,1,-l) and i/3 =(0,0,1) beelemenrs of .d. Show that the

set of vectors {4,Y2,Y3\ is l:fiLefrly independent.

(c) obtain the Fourier s"ri", or /(')=l'l 
' -,',"'of(x+zn)= f(x)

I(*) =' for o<x<l
Find the Fourier cosine transform of 2-x for l<x<2,

0 for x >2.

i:
i:. t.

Find the inverse Laplace hansform of trC(:#) ' 
.,.. .- -

Find a unit vector perpondicular to the swface x3 - ryz + z3 =l at (L L l).

Find the work done in moving a partiole in the force field f = 3x2A + (Zxz - y)j + zE

along the straight line from (0, 0, 0) to (2, l, 3).

PART B 
(4x 15=60)

III. (a) Using elementary transformation reduce the following matrix to its normal form. (7)

Ir 2 o -rl
l: 4 t 2l
l-, , , tl

(b) Findtheeigenvaluesandeigenvecrorsorrhematrix j; j 
f]

oR 
rr

In. (a) Using Cayley Hamilton theorem rrna e-'irz=f r

l-z
(b) T: R4 -+ R3

fxl -I I lr+u+wl
rl/ l=l ', l'lzl I I

l*) L t*'* t

Fiad, Ke/(f) and ran(T) and their dimensions.

(d)

(0

(g)

(h)

r 3l-^t, -, l.44)
(7)

(P.T.O.)



ry.

vr[. (a)

(b)

(8)(a)

(7)(b)

2

Obtain a half range cosine series for

f (n)= w for 0<x</,
=k(t-x) tor fi<x<(

Deduce the sun of the series |+ J I

l' 3t+--;+ """'
Solve the integral equation

I J(x)snxd=t 0<,<l
0

2 l<t <2
0 t>2

OR
If /(x) = lcos{ expand /(x) as a Fornier series in the interval (-z,z) .

Using the Fourior intcgral reprcsentation show that

i i,^r:a,=+e_, (x>o).o l+ a-

(a) Find the Laplace tasform of the periodic function and using &is find the Laplace (10)
transform of the frrnction

f (t)=t1"'' 0<tctfo
o zlot<t <2L

tl
(b) Applyconvoluriontheoremtoevaluare t'l$i4l (s)

OR

(a) Use Laplace Eansform nethod to solve dl! *0, = 
"orZt 

if x(O)=1, x(nl2)=-t. (5)

&z
(b) Find the inverse Laplace transform (10)

(8)

o
v. G)

(b)

Prove tlat cwl(SradS)=0 .

Apply Stoke's theorem to evaluate j y&+zdy+x& where

intersection of x2 + y2 + ,2 - a2 and x + z = a .

OR
Verifi divergence theorem for F=4nd-y2j+yzk over the

(6)

(e)

(a)

C is the curve of

cube bounded by

x=0,.r=1, y =0, y =1,. z =0, z=1.

O) A vector field is given by f =(x'z-yz +x)a-(Zry+y)j show that the fiekl is

irrotational and find its scalar potential.

(6)
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PART A
(Answo /II questions)

(8xs=40)
I. (a) Draw and explain the phasor diagram ofpractical traNformer when its is conneoted to a

capacilive load.

O) Derive the emfequation ofa DC gen€rator.

(c) Explain critical field resistance and critical speed from open ctcuit characteristics ofDC
shrmt g€nerator.

(d) Explain cross magnetising and demagnetizing effect ofannahre reaction in DC
getrerators.

(e) Discuss on pitch factor, pole pitch distribution factor and coil span with respect to an
Alternator.

(D A 6 pole induction motor is fed from 50Hz supply. Ifthe ftequency ofrotor emfat fi. 1

load is 2,2 find tull load speed and slip. 
.,. ........--__.....

(g) Derive the condition for maximum starting torque for 3 phase induction mo]dr. : 
:_ _ .- " -

(h) Explain classification of substations. 
1l'.:; ..,, 

- 
_. - . rr. . f

PART B li 'r. (4x 15=60)

II. (a) Derive the condition for maximum efficiency of single phar" 5rro5r.".. 
- <:':'-- ': (3)

(b) A 15 KVA,2300/230V, 50Hz single phase fansformer gave the followiry test data (12)
oc - 2300v, 0.214, 50rN
sc-47v,64., l60w

(r) Find the equivalent circuit refened to high voltage side
(iD Calculate full load voltage regulation at O.Spflagging when the load voltage

is held at 230V.
OR

Explain the working ofauto transformer with diagram, (5)

A 2301460Y transformer has a primary resistance of 0.2Q and a reactance of 0.54 and (10)

corresponding values for the secondary are 0.75Qand l.8Q respectively. Find the
secondary terminal voltge when supplying (i) l0A at 0.8 pf lagging (ii) l0A at ,8pf
leading.

Explain power flow diagram ofDC generator. (5)

A short shunt compound generator supplies a load current of 100A. at 250V. The generator (10)
has the following winding resistances shunt field l30C), armature o.lQ and series field
0.l(). Find the emf generated, ifbrush drop is lV per brush.

OR
Discuss on various methods of speed control ofDC series motors. (5)

A 250V shuat motor runs at l00r?m at no load and aken 8A. The total armature and field (10)
resisiances are 0.2Q and 250Q respectively- Calculate the speed when loaded and
taking 50A. Assume flux to be constant.

u[ (a)

o)

ry. (a)

o)

v. (a)

(b)

(P.r.o.)
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VI. (a) Explain the working ofsynchronous motor at leading and lagging loads, (5)

O) A 3 phase star connected 1000KVA, 11000V alternator has 52.5A. The AC resistance of (10)

winding per phase is 0.45o . The test results are given below:
OC - field current = 12,54, voltage between lines = 422V
SC - fielil current = 12.5A, Line current: 52,5A.
Determine the full load vollage regulation ofalternator at (i) .8pf lag (ii) .8pflead

OR
VII. (a) Explain the classificaaion of3 phase AC motoB. (5)

O) A 44OV,50HZ 3 phase induction motor draws an input power of 76KW from the (t0)
mains. The rotor emf takes 120 complete cycleyminute. Its stator losses are 1KW and
rotor cunent per phase is 624, Calculiale (i) rotor copper losses per phase
(ii) torque developed (iii) rotor resistance per phase.

(12)

(3)

(5)

(5)

(5)

(a)

(b)

(a)

(b)

(c)

rx.
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PART A
(Answer z4-L-f, questions)

(a) prove trat pr(4r.-p)isaco at-adiction....'' 
- 

-l - | t .';.:..'1., 
(8x5=40)

i - ,,(b) By mathematical induction prove that i' -,'. ' :-.t.: '''" - ., ' ,!
5+lo+t5{ .....,5n -- 5/'(/'+ l) i 

'

2 \.- - -,j/...:.>r: 
i_:. _:_j:,.

(c) What is recusive algorithm. Write a recursive algorithm to find the maximum at a
finite sequence of numbers.

(d) From a club consisting of 6 men and 7 women, in how many ways we can select a
committee of 3 men and 4 women?

(e) Define bipartite graph with an example.

(D Show tlat the number ofvertices ofodd degree in a graph is always even.

G) Let G be a goup and f: G + G given by (x) = 1'r is an isomorphism. Prove that G is
abelian.

(h) Define a ring.

PART B
(4xls=60)

(a) Among 100 students, 32 study mathematics, 20 study physics, 45 shrdy chemishy, 15
study mathematics and chemistry, 7 study mathematics and physics, l0 study physics
and chemistry, 30 do not study any of three subjects. Find the number of students
studying exactly one ofthe three subjects.

(b) Using tuth table, prove that

Pv(qt,r)=(Pvq)a(Pvr)

OR
(a) Define an equivalence relation. If R and S are equivalence relations on a set, show that

RNS is also an equivalence relation.

Consider the firnctions f, g: R-+ R defined by .f (x)= x' +3x +l, g(r)=2x 3 .Findthe
composition fimction
(i) (i) fof (iD foe Gii) gof (iv) gos

Solve the recurrence relation ofthe Fibnaci sequence ofnumbers
fn= fu-l+fu*2,n>2 with the initial condition fo=l, l=1
What is complexity at an atgorithm? Differentiate Bighoh and Theta notations. (8)

(P.r.o.)

(8)

(7)

(7)III.

(b)

(a)

(8)

(7)ry.

(b)

OR



(7)

(8)

(a)

o)

(5)

(5)
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Show that lgn!= (-)(nlgn)

How many, permutations can be made out of the word 'COMPUTER'? How many of
these (i) begin with C ?

(ii) end with R ?
(iii) begin with C and end with R ?

(a)

Define minimal spanning tree (5)

Find the minimal spanning tree ofthe weighted graph shown in the figure using Prim's (10)
Algorithm

VIII. (a) Consider an algebraic system (Q,, where Q is the set of rational nunbers and + is a

binary operation defined by aab=a+b-ab,atbep. Determine whether (Q,*) is a
gIoup.

(b) Let (1S, *) ana(f,,rr)be monoids witb identity e and er respectively.

Let f tS--+T be an isomorphism. Then show that (e) = sr

OR
D(. (a) Consider the sei D5o = {1,2,5,10,25,50} and asb if a divides b. Q)

(i) Draw the Hasse diagram of ( 4. , <)
(iD Define all upper bomds of 5 and I 0.
(iir) Determine all lolver bounds of5 and 10

(s)

(b)

(c)

VII. (a)

(b)

(8)

(7)

(b) in the figwe one Lattice or not. (8)
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PART A
(Answer,{ZZ questions)

(8x5= 40)

(a) Explain benefits ofobject orientod programming.

O) Explain different types ofinheritance

(c) What is the use ofvirtual fimction? Cive example.

(d) What are the differ€nt techniques used in C+ to achieve polymorphism?

(E) What is late binding?

(0 What is exception and how it is handled in Cl-l-?

(g) Explain how memb€r frmctions and static variable are managed in memory.

(h) Explain:

(0 inline fimction
(il) member firnction
(iii) virtual fi.mctions
(iv) recursive fimction
(v) &iend tunction

(a) Explain features ofobjecl oriented pmgramming.

O) Explain operator overloading with an example.

(c) Explain data hiding with suitable exarnple,

OR

(a) Compare procedure programming with object oriented progranlning.

(b) Explain various control sEuctures (conditional and loop) used in C.t-+.

(4x15:60)
(5)

(s)

(5)

(5)

(10)

(10)

(s)

(a)

(b)

ry. Define a class matrix having 3 x 3 integer anay to hold elements.
Ov€rload + operator to add two matrices. Write all necessary member fimctions.
Illustrate C = A + B in the main program area"

Explain the use ofconsauctor and destuctor.

OR
Define a class 'String', use constructor for dynamic initialization and destuctor to (15)
destoy objects. Overload + operator to cmbine 2 .string objects. Overload = =
operator to check two string objects are equal or not. Illustrate the string use of
operators in the main program.

(P.r.o)



VI. (a)

o)

2
Explain abstract class with exmple,
Write a C+ program to implement following inheritance.

SB ACCOUNT CUREENT ACCOUNT

OR
Write a C# program to implement the following inheritance.

(b) Explain advantages of inheritance.

Write a C# class having following messages to manage text tiles.
(, Constructor - takes files as parameier and open the file.
(ii) get char_counto- retums number ofcharacters in the file.
(iir) get3ara_coun{- returns number of paragraph in the file.
(iv) Convert_to-lower0-convert all charaoters in to lowercase and store result

in file named lwt(t

Explain seel<pQ, seekgQ tellpQ and tellgQtuactions.
OR

Define a class having properties name, reg_no and marks in three.
Subjecb-Ml, M2 & M3. Write necessary m€ssages to read_datao and display_datae.
Using a main program read 20 stud€nt records and write the same to disk file. Write
another program to read all student records from the file and display mark list (name,
reg_no, and total mark).
Explain stream class hierarchy in C H.

(5)
(10)

(10)(a)

VItr. (a)

(s)

(10)

(b)

x. (a)

(s)

(10)

ACCOURT BAsE

AlEount hdder naln€
DO8

get_drrr(l
sh6,vdata(l

Cor$p6iy nr.ae
Op"tator nalyte

f,et_datr{}
snor,Y_data{l

Employee lD
Phone

get_data{}
show_dEta()

noll No
email

get-da${ }
sh.w_data{}

ubrary card No

get-data0
show_data{}

(b) (5)
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(Answer III questions)

I. (a) What is the distinct featue of power amplifier compared to
Describe any one class ofpower arnplifier.

O) Explain the effect ofV6s on drain current lD for an n-channel FET.

(c) What is the significance of CMRR ofan opamp?

(d) Explain a trmnel diode operation with V - I characteristics.

(e) Write on ASCII and EBCDIC.

(0 Compare a multiplexer with an encoder.

(g) Draw a 2-bit as),nchronous up counter and explain the working.

(h) Impl€ment conversion ofJK flip flop into
(i) D flip flop
(iD T flip flop

PART B

II. Explain construction and characteristics ofFET.
OR

(a) Draw the circuit ofpush-pull amplifier and explain.
O) Compare posifive and negative feedback.

Explain UJT relaxation oscillator.
Draw and explain RC integrator.

OR
Draw and explain the block diagam ofan opamp.
Comment on drift and offset problems of a practical opamp.
Explain a positive clipper using diode.

m.

ry.

Maximum Marks : 100

(8xs= 40)

voltage amplifier?

(4x15=60)

(15)

(10)
(s)

(10)
(5)

a)
(4)
(4)

(a)

o)

(a)

o)
(c)

(6)
(5)
(4)

vI. (a)

o)
(c)

vII. (a)
(b)

x. (a)

o)
(c)

Implement basic gates using universal gates.
Design a4 : I multiplexer.
Implement a 3 bit binary to grey code converter.

OR
What is a full adder? Design it using NAND gates only.

Design a synchronous counter to generate the sequenee 0, 2 ,4,6,0,2, .......
Explain histate logic.

OR
Wbat is the significance of asr.r,nchronous inputs of a flip flop.
Write a note on ROM classifications.
lrnplement a 3 bit ring counter.

(1s)

(12)
(3)

(3)
(6)
(6)
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ry.

VI.

VII
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I. (a)

(b)

(c)

(d)

(e)

(D

(e)

(h)

x.

PART A
(Answer,4rI questions)

(8x5:40)

Write short note on assembly language.

What is the significance of linkage register in subroutines?

Give the control sequence for the complete execution ofthe instruction ADD Rr,(R ).

Write short note on carry look ahead adder.

What is memory interleaving?

What is the significance ofreplacement algorithm? Explain any one replacement
algorithm.

Explain vectored interrupts. 
.. ,,, 

'. ' ';,1_,'\;,.,
Wriie shorl note on USB. ' . \

, ..'t- J3H''t'' ,' ' l;
PART Q;'-;,- ,.,. "' ' ,i

il .li ..-" -1,,/ (4x15:60)
'\.1I.;.' -' 1 '.'t'"

Wlat are addressing modes? Explain dlferent aaarisiin3 mddes with example.
OR

Explain the basic internal operational concepts ofa computer with neat diagram,

Explain: (i) Hardwired contol (ii) Microprogrammed control
OR

Explain non restodng integer diyision with block diagram and example.

Write note on RAM memories.

What is virtual memory?
OR

paging in detail.

Write notes on the
(D PCI

YO interfaces

(i, scsr

Explain DMA in detail.
OR


