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USN 10MAT31
Third Semester B.E. Degree Examination, June/July 2016
Engineering Mathematics - 11l

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, selecting \
atleast TWO questions from each part. ,{‘Q?'b\'
PART — A X
1 a. Find the Fourier series for the function f(x) = x(2m — x) in 0 < x < 2m. Hence qicéuee that
n 1 1 O
_8_:1_,_3_24_;2_4_ _____ x {‘:’)b/ (07Marks)
b.  Find the half-range cosine series for the function f(x) = (x — 1)’ in 0 < X. <‘T (06 Marks)
¢.  Obtain the constant term and the co-efficient of the 1% sine and cosiné_terms in the Fourier
series of y as given in the following table. N (07 Marks)
x | 0 1 2 3 4 [\50]
y | 9 [ 18 ] 24 [ 28 [ 26 420
TS
2 a. Solve the integral equation : §,~
2 l-a, 0<a<l @F si
J.f(e( cosa0df = " . Hence evaluate™ sin” ¢ dt. (07 Marks)
; 0, o>l s 0 1
b. Find the Fourier transform of f{x) = ¢ ™. \ (06 Marks)
¢. Find the infinite Fourier cosine transform of 5 (07 Marks)

3 a. Solve two dimensional Laplace equatlon Ux + uy = 0 by the method of separation of

variables. (07 Marks)
b. Obtain the D’ Alembert S solutlon ofthe wave equation uy = P subject to the conditions
u(x, 0) = f(x) and a—(x,O),: 0. (06 Marks)
[ \
. du 2 o%u . s
€. Solve the boundary value problem —a——: == 0 < x< [ subject to the conditions
X0 t
du O
—(0,t) =0sn—(L,t)=0, u(x,0)=x. (07 Marks)
2 OO T 0 (x, 0)

4 a. Find ;hé-équation of the best fit straight line for the following data and hence estimate the
valué -of the dependent variable corresponding to the value of the independent variable x
with 30. (07 Marks)

x| 5 10 | 15 | 20 | 25

v y| 16 | 19 [ 23 | 26 | 30
.b. Solve by graphical method :

MaxZ=x+15y

Subject to the constraints x + 2y < 160

3x +2y <240
x20;y20. (06 Marks)
€. Solve by simplex method :

max z = 3x + 5y
subject to 3x +2y < 18
x<4
y<6
X, y20. (07 Marks)
1of2
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PART - B
Using the method of false position, find a real root of the equation x log,,x — 1.2 = (. correct
to 4 decimal places. (07 Marks)
By relaxation method, solve :
10x+2y+2z=9; X+10y-z=-22 -2x + 3y + 10z = 22. (06 Marks)
Find the largest Eigen value and the corresponding  Eigen vector for the matrix
6 -2 2
-2 3 —1| using Rayleigh’s power method, taking xo =[1 1 11", Perform 5 iterations.
2 -1 3
(07 Marks)
Find the cubic polynomial by using Newton’s forward interpolation formula which takes the
following values. ;
10 T1faT3 |
ly T 1 21771 [ 10 )
Hence evaluate f(4). ™\ (07 Marks)
Using Lagrange’s formula, find the interpolating polynomial-that approximate the function
described by the following table. 4
X a1 5
| f(x) 2 | 3 [\ 147
Hence find f(3). N (06 Marks)
52 ( } ;’A
Evaluate J-logc x dx using Weddler’s rufé\by{ taking 7 ordinates. (07 Marks)
4 . s
Solve uxx + uyy = 0 in the following square Mesh. Carry out two iterations. (07 Marks)
# NP e \ e J RN
N 44 |ug |dq 1y
N U Ugs Ue 12
S oy Ve U (o
Fig.Q7(a) o o= 2 wx
The transv\e\‘l&s/ér displacement of a point at a distance x from one end to any point ‘t’ of a
AN 2 2
vib&@ﬁstrmg satisfies the equation : L;:ZSL; with boundary condition u(0, t) =
. ot ox
N 20x  for 0<x <]
4%, t) = 0 and initial condition u(x, 0) = § and u(x, 0) =0 solve by
@) 5(5-x) for I<x<5
takingh= 1,k =0.2 uptot=1. (06 Marks)
Find the solution of the equation uyx = 2u, when u(0, t) = 0 and u(4, ) = 0 and u(x, 0) =
X(4 - x) taking h = 1. Find values uptot =35, (07 Marks)
n ae
Find the Z — transformation of the following : i) 3n—4 sin =~ + 5a’ i) —— (07 Marks)
4 n!
! 2
. 5 _ 4z° -2
Find the inverse Z — transformation of —— 2 __<% (06 Marks)

z3+522+82—4‘

Solve the difference equation : yui, + 6yn + 9. = 2% given Yo = yi = 0 using
Z — transformation. (07 Marks)
* k k k %
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2. Any tevealing of identi

USN MATDIP301
Third Semester B.E. Degree Examination, June/July 2016
Advanced Mathematics - |

ON
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions.
1 a. Express the complex number
A+1)(1+31). 5
~————~inthe forma + ib. (06 Marks)
(1+51)
b. Find the modulus and amplitude of 1 + cos@ + i sin®. (07 Marks)
¢. Find the cube root of 1 —1. (07 Marks)
2 a. Find the n™ derivative of €™ cos (bx + c). (06 Marks)
b. Find the n™ derivative of - ’ (07 Marks)
(x=2)x+2)(x-1)
c. Ify=sin'x, prove that (1 — x2)yn2 =20+ 1)X yni1 — 0’y = 0. (07 Marks)
3 a. Find the angle of intersection ofthe curves r* sin 26 = a%, * c0s20 = b’. (06 Marks)
b.  Find the nodal equation of the curve r(1 - cos0) = 2a. (07 Marks)
¢.  Expand log (secx) upto the term containing x* using Maclaurin’s series. (07 Marks)
4 a Ifu=x’-3xy’ +X+e"cosy+ I, show that ux + uy = 0. (06 Marks)
X+ ¥rz
b. If u=f| —, =, — |, prove that xuy + yu, + zu, = 0. (07 Marks)
Pz X
: a 9 ¥y
c. Find (—U\—/—V—Vl,whereu=x+y+z, v=yt+tz,w=z (07 Marks)
o(X,y,2)
5 - a. Obtain reduction formula for Icos" x dx, where n is positive integer. (06 Marks)
[
b. Evaluate | ——=dx. (07 Marks)
o V4—x’
c b a
c. Evaluate I j J‘(xz +y’ +7°)dzdydx. (07 Marks)

-c =b -a
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MATDIP301

a. Provethat: i)['(n+1)=nT(n) and ii)T(n+1)=n!fora positive integer n. (06 Marks)
['(m) I'(n)

b. Prove that B(m, n) = ; (07 Marks)
I'(m+n)
¢.  Show that nj; d'9 .T«/sme do=m. (07 Marks)
v sin®
dy _ 2
a. Solve a— =(Ox+y+1)°. (06 Marks)
X
b. Solve ye™ dx + (xe™ + 2y) dy = 0. (07 Marks)
dy Ko\
c. Solve d—+ y cotX =COoSX. (07 Marks)
X T\
a. Solve d;);»— 6d—y+ 9y =5e7*. . (06 Marks)
dx dx
b. Solve (D> —4D + 13)y = cos 2x. (07 Marks)
c. Solve (D*+2D + 1)y = x> + 2x. (07 Marks)

* Kk ok k
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an expression r Z;, Zg, Av af A

i3las configuraiio

srameier model for 2 ransisto; . Derive cxpressions or Ay 7

“m*ks)
Ifem of
vart § SACY IEDONSE. © {07 Marks)

u\plan the need of cascade arnphf er aud |
¥ith block diagram, explain the <on
‘sedback.
Derive the expression for input resistance { Ryg) for vol tage §‘a.rr’s feedback amplifier.
{47 Marks)

47 M

ass — C power amplifiers
CUs3. {86 Marks)

(3ive the

D'-’“w input 2nd outpui wave forras of Class — A,
hased on the location of Q - point, acd briefly dis

Yeavs the circuit disgram of series fod difeRf
sxpression for de power input and 2.¢ i:-s* veediput ar

(t)

Do

pad

’517 Miarks)

he haroa distortion componenis for an output

s;.gnai navmg mnaarqeqtai amﬁ}! i of 2 5% second ha rmo*m. amplitude of 0.25V, third
harTonic ampiitude of 0.1 V, :ﬁ@ urth harmenic amplitude of 0.05V. Also caicuiate the
% harraonic distortion. mv {97 Marks)

e a frequency

i) Z)es;%vr% vatue of an mdumo 0
{37 Marks)

of 14T Tz The circuit is used 2 valus

Wiﬁ Saf circuit explain the working of serics seconanﬁ' C"yS 2 oscﬂlator A crystal has
R

cDUH, C = 0.01pF find the series resonating frequency. (97 Marks)

01:)’[?’1\. transconductance &n and derive expression for gm. (06 Marks)
Fith equivalent model of JFET common crain configur ation. Obtain the expression for zi, Zo
. (97 Miarks)

For common gae emplifier es shown in Fig Q&{c), gm = 7.8ms, rq = 50kQ
Caleulate 7, Zo and Ao &7 Miarks;
/“’ ,‘:2__

y el i 5
) i 'y §
! T i D &
' . RS It ),
Fiz. OQ8(c) Qé} H U
Fig. Q8(c) v Wweges | -
i = g [ Vip |
. 1 ! §
i i DU P 4 s
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Important Note : 1. On completing your answers, compulsorily draw di
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Time: 3
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C.
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b.
4 a.
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b.
C.

Lo T T T 10ES33

i i i i : { i i

Third Semester B.E. Degree Examination, June/July 2016
Logic Design
hrs. Max. Marks: 1690

Note: Arswer any FIVE full questions, selecting
 atleast TWO questions from eackh part.

PART — A
Explain the following canonical form :
1) F(X,y,2)=x+Xy+X2
i) F(X,y,2) = (x + 2)(X+ y)(y + 2) " (10 Marks)

Find the minimal POS expression of incompletely specified Boolean function using K—map,

fa, b, c, d) =nM(1, 2, 3, 4, 9, 10) + nd(0, 14, 15). (05 Marks)
Find all the minimal SOP expression of :
fla, b, ¢, d) = 2(6, 7, 9, 10, 13) + =d(1, 4, 5, 11, 15) using k — map. (05 Marks)

hrd all the prmc implicants of the ﬁmciion :
1

a b, c,d)=12(7,9,12, 13, 14, 15)+ Zd (4, 11) using Quine — MaClusky’s algorithm.
(16 Marks)

te Boolean function, find a minimal sum and minimal product
eXI il technigue taking least significant bit as map entered variable.
f«a b.c, d)—?” 5 6, 79241, 12,13) +3d(0, 3, 4). (16 Marks)

Implement the function using active low output dual 2 : 4 line decoder IC74139

) f{(A,B,C)=Em(0,1,2,5)

1y H{A, B, C)=nrM(l, 3, 4, 7). (10 Marks)
Design priority encoder with: three inputs, with middle bit at highest priority encoding to 10,
most significant bit at next priority encoding to 11 and least significant at least priority

encoding 01. (18 Marks)
Define multiplexer and demulitplexer and draw block diagram. (04 Marks)
Design 4 : 1 multiplexer, draw the circuit using gates. (06 Marks)
Explain how will you implement the following function using implementation table,

F(A,B,C,D)=3m(0, 1, 3,4, 7, 10, 12, 14) with A, B, C as select lines. (16 Marks)

PART -B

Design full adder and draw the circuit using two input NAND gates. (67 Marks)
Design and draw the circuit of look ahead carry generator using gates. Draw the block
diagram of 4-bit parallel adder using look ahead carry generator. (10 Marks)
Design single bit magnitude comparator and draw the circuit. (03 Marks)

1of2
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6 a
i) Excitation table
i) State diagram. {65 Marks)
b. With the h“ip of a schematic diagram, explain how a serial shift register can be transformed
nto a i) ring counter ii) Johnson counter. (64 Marks)
¢.  BDesign mod6 synchronous counter using D—flip-fiops. (16 Marks)

7 a. A sequential network has one input and one output the state diagram is shown in Fig. Q7(a).
Design the sequential circuit using T flip-flops. (10 Marks)

g. Q7(a)
b. Derive the transition equations, transmon table, state table and state diagram for the
following. (19 Marks)

b3

Ra) S

I X

4 S

|
e

mwﬁl
1

f
L
2

C\PO(."
Fig. Q7(b)
8 Write notes on :
a. Mealy and Moore model
b. State machine notation. (20 Marks)
* ok ok ok ok
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4 2. Show that the power delivered to icad, when the losd
resistance and variabie reactance is maximurm when the
complex conjugate of source impedance (Z,).

b. Obtﬂ'm Thevenin’s equivalent network of the circ
current through 5O resistor connected between terr

(IO Marks)

s R

5
Fig. Q4(b) Ry /:ng)j "3?\ 35 D

&
r%:‘g«;
g{,‘WARm
3 a With respect o series resondn%lmult agine resonant frequency (£) and haif power
freg nd ). Also st i nant Feguency is equal to the geometric mean
S ela N {310 Marks)
o H i xeguency supply. Resonance

30CHz. The
3] cn"., it if th

@§»=

& a &&}cwt shown in Fig. Q6(a), the switch K is char iged fro m pm:‘uon Ao Bt=0. After
im .

d

e at t=0" (16 Marks)
{13
niadd ar ¢ T {h 3
isoperec et t= 0. Find i, ,—, V; and =~ at
gt dt
(19 Marks)
R
229 D X
= L
Pt et 5=
H &
i

L
W
3
2,
T
£
x L

1:""9 1

Vet E! i, L.
|

<.M-.“..—.u'!; e

;

Fig. Q6(2) Fig. Q6(b)
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USN l l \ 101T35

Third Semester B.E. Degree Examination, June/July 2016

-5

Electronic Instrumentation )
Time: 3 hrs. Max. Marks:100
Note: Answer FIVE full questions, selecting e
at least TWO questions from each part. 1/
S \;“)
PART —A P
1 a. Explain the following with examples: 5 N
i) Accuracy ii) Precision iii) Resolution ﬂ&) 4 (06 Marks)

b. A component manufacturer constructs certain resistances to be: h};{)&ﬁ/here between 1.14 KQ
and 1.26 KQ and classifies them to be 1.2 KQ resistors. Whati{olerance should be stated? If
the resistance values are specified at 25°C and resisto }\ave' a temperature coefficient of
+500 ppm/°C. Calculate the maximum resistance that o@of these components might have
at 75°C. o (07 Marks)

¢. Determine the reading obtained with a dc voltmeter in the circuit Fig.Ql(c). When the
switch is set to position ‘A’, then set the swi SHto position ‘B’ and determine the reading
obtained with a HWR and FWR ac voltmeter. V/*

A Vo

Ede 5L £ " ; }

oV T \ONwwe Ty =L00UA
| IR L Jp=

) I-:igAQl(C) (07 Marks)

2 a. With a neat block@f'{héram, explain the principle and working of successive approximation

>
s DVM. 5 (07 Marks)
3 . Explain with\tﬁ;help of block diagram the operation of a DFM. (07 Marks)
§ c. With a ngék”schematic, explain the principle and working of dual slope integrating type
o8 DVM. /s> (06 Marks)
g 2 3 a ain C.R.T. features briefly. (08 Marks)
ER:! b.~List the advantages of using negative supply in C.R.O. (04 Marks)
;Bi & "Describe with a diagram and waveform the operation of a dual trace CRO in ALTERNATE
3E \ G and CHOP Mode. (08 Marks)
(:‘:- o '\\\\_
§ l;)r\\{\\z a. With a block diagram, explain construction and working of digital storage oscilloscope.
6@;‘*’5 (10 Marks)
\',@ b. Draw basic block diagram of a delayed-time-base (DTB) system. Sketch waveform and
é explain the operation. (10 Marks)
£ PART - B
£ 5 a  With ablock diagram, explain modem laboratory signal generator. (10 Marks)
A b. Draw the block diagram of a frequency synthesizer using PLL. Explain its operation.
(10 Marks)

1of2
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An unbalanced Wheatstone bridge given in Fig.Q6(a). Calculate the current through
Galvanometer.

e,
Fig.Q6(a) % (07 Marks)
State and derive the two balance conditions for a Wein bridge. R (07 Marks)

The arms of an ac Maxwell’s bridge are arranged as follows: W

AB and BC are non-reactive resistors of 100 Q each, DA a s;aﬂ&é.lﬁ variable reactor L; of
resistance 32.7 Q and CD consists of a standard variable gqs’i%}brvR in series with a coil of
unknown impedance Z, balance was found with L; = SOf[hiHiand Z,=136R.Find R and L

of coil. » O (06 Marks)
:r;;:;;

With a neat diagram, explain differential output transducer. (07 Marks)

State the advantages and limitations of themis}&ﬁ A (07 Marks)

A displacement transducer with a shaft s éﬁof 3.0 in. is applied to circuit of Fig.Q7(c).
The total resistance of potentiometer is 5 K<2. The applied voltage Vi is 5V when the wiper
is 0.9 in. from B, what is the value ofoutput voltage?

el
8 =
Np— R g’;é‘"'_‘ L)
Ra i
ne _
é&‘} ) Fig.Q7(c) (06 Marks)
With a diaétam, explain self balancing bolometer bridge. (05 Marks)
Explain-piézo electrical transducer with a circuit diagram. (05 Marks)
S t@portant features of LCD displays. (05 Marks)
\riﬁ short notes on LabVIEW. (05 Marks)

Q sk %k k ¥ ok
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Third Semester B.E. Degree Examination, June/July 2016
Field Theory QD

Time: 3 hrs. Max. M{abﬂé 100

Note: Answer any FIVE full questions, selecting m%@ '
atleast TWO questions from each part. T

PART - A
Three point charges Q; = -1 pec, Q2 =-2 pc and Q3 = -3 pc are placed at the corners of an
equilateral triangle of side 1 m. Find the magnitude of the electric field intensity at the point
bisecting the joining Q; and Q. N (07 Marks)
Derive an expression for the electric field intensity due to infinite line charge. (08 Marks)
Let D= (2y22 - Sxy)éx + (4xyz - 4x2>§y + (2xy2 - 421}&7_%.' “ Determine the total charge within
a volume of 107" m® located at P(1, -2, 3). (05 Marks)

Infinite number of charges each of Qnc are placed along x axisatx=1,2,4, 8,........ 00,
Find the electric potential and electric field intensity at a point x =0 due to the all charges.

: (06 Marks)
Find the work done in assembling4Quciequal point charges of 1 pc each on x and y axis at
+3m and +4m respectively. (é ; (06 Marks)
Derive the expression for a capa itance of a parallel plate capacitor. (08 Marks)

Explain Poisson’s and I__,gﬁ;ﬁte’s equations. (06 Marks)
Find E at P@3, 1,:2) forthe field of two co-axial conducting cylinders V=50 Vatp=2m
and V=20V at p.=3m. (08 Marks)
Using Poisson’s'equation obtain the expression for the potential in a p-n junction. (06 Marks)

An infinite filament on the z-axis carries 20n mA in the 4, direction. Three uniform
cylindrical sheets are also present, 400 mA/m atr = 1 cm, - 250 mA/m at r = 2 cm,

400 mA/m at r = 3m. Calculate Hyatr=0.5, 1.5 and 2.5 cm in cylindrical co-ordinates.
(10 Marks)

£ the vector magnetic potential at a point in a space is given as A=100p"? a, wb/m, find
the following : (i) H (i1) J and show that jSﬁd:: =1 for the circular path with p = 1.
(10 Marks)

PART-B
A conductor 4 m long lies along the y-axis with a current of 10.0 A in the a, direction. Find

the force on the conductor if the field in the region is B =0.005 4, Tesla. (04 Marks)

Discuss the boundary between two magnetic materials of different permeabilities. (08 Marks)
A solenoid with air core has 2000 turns and a length of 5000 mm. Core radius is 40 mm.
Find its inductance. (08 Marks)

1of2
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Find the frequency at which conduction current density and displacement current density are
equal in a medium with ¢ = 2x10*U/mand <, = 81. 04 ”viarks)
Given H=Hne P 4 A/m in free space. Find E.
Explain the concept of retarded potential. Derive the expressions for the same. (10 ﬁ@rks)

The magnetic field intensity of uniform plane wave in air is 20 A/m in 2, % ion. The
e

wave is propagating in the &, direction at an angular frequency of 2x1 0’ rad)% ' Find:

(i) Phase shift constant (i) Wavelength O

(i) Frequency (iv) Amplitude of electric field mtensny 5 (08 Marks)
Explain electromagnetic wave in Good conductor. {68 Marks)
The depth of penetration in a certain conducting medium is 0.1 m and the frequency of the
electromagnetic wave is 1.0 MHz. Find the conductivity of the conductmg medium.

s (04 Marks)

Derive the expression for transmission co-efficient and réﬂection co-efficient. (08 Marks)
Define standing wave ratio. What value of S results is reflection coefficient equals = }4?

(86 Marks)

Given y = 0.5, n; = 100 () , 12 =300 (Q ﬁ =100 (V/m). Calculate values for the

incident, reflected and transmitted waves. Also show that the average power is conserved.
(06 Marks)

20f2



