W EC

IA-PDF Watermark DEMO: Purchase from www.A-PDF.com to remove the watermark |

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50. will be treated as malpractice.

Any revealing of identification, appeal to evaluator and /or equations written eg. 42+8

2.

USN 1SMAT31
Third Semester B.E. Degree Examination, Dec.2017/Jai1\.2()18
Engineering Mathematics - 1Il
Time: 3 hrs. ~Max. Marks: 80
Note: Answer FIVE full questions, choosing one full question from each module.
Module-1 ‘
1 Express f(x):(rc—x)2 as a Fourier series of period 27 in the interval 0 <x <27n. Hence

deduce the sum of the series l+2lz+ L

2

(08 Marks)

The turning moment T units of the Crank shaft of a steam engine is a series of values of the
crank angle 0 in degrees. Find the first four terms in a series of sines to represent T. Also

calculate T when 0 = 75", (08 Marks)
0: 0 30° | 60" | 90° | 120" | 150° | 180’

T; 0 |5224 | 8097 | 7850|5499 | 2626 | O

OR

Find the Fourier Series expansion of the periodic function,

X [+x, =1<x<0

f(x)= : (06 Marks)

[—-x, 0<x</

Obtain a half-range cosine series for f{x)=x"in (O, n). (05 Marks)
The following table gives the variations of periodic current over a period:

t sec: 0 T N T 2T 5T

6o 3 ‘ 2 3 6
A amp: 1.98 1.30 1.05 o~ A4.30 -0.88 -0.25
Show that there is a direct current part 0.75 amp in the variable current and obtain the
amplitude of the first harmonic. (05 Marks)
Module-2
. o : I for x| <1 *(sin x
Find the Fourier transform of f(x) = and evaluate JL X (06 Marks)
0 for |x|>1 * 5%
x forO<x<l
Find the Fourier cosine transform of, f(x)=<2-x forl<x<2. (05 Marks)
0 for x>2
Obtain the inverse Z-transform of the following function, ~Z—. 4 » (05 Marks)
(z-2)(z-3) L

OR

o nm M
Find the Z-transform of cos(—z- + aJ. (66 Marks)

Solve u_, —5u

n+2 n+l

+6u, =36 with u, =u, =0, using Z-transforms. (05 Marks)

—ao

If Fourier sine transform of f(x) is . , aa#0. Find f(x) and hence obtain the inverse

. 1
Fourier sine transform of —.
o

(05 Marks)
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Module-3

'Caiculate the Karl Pearson’s co-efficient for the following ages of husbands and wives:
(06 Marks)

Hhsband sagex: [ 2327282829 |30)31|33|35|36
Wife’s.age y: 18120(22(27|21[29]27]29]28]29
By the mf’thod of least square, find the parabola y = ax’ +bx +c that beﬂt fits the following
data: / ’ (05 Marks)
x: | 10| 120152320 '
y: | 14 | 17 [23725 | 21
Using Newton-Raphson method, find the real root that lies near x ='4.5 of the equation
tan x = x correct to four decimal places. (Here x is in radians): (05 Marks)

OR ~
In a partially destroyed &1bora‘rory record, only the lmes of regression of y on x and x on'y

are available as 4x — 5y+33—0 and 20x — 9y—107 respectlvely Calculate x, y and the

coefficient of correlation between x and y. e (06 Marks)
Find the curve of best fit of the type y= aeb‘ to the following data by the method of least
squares: , Y (05 Marks)

x]1 |5 |7 [9 [12
v: |10 15]12]15]21

Find the real root of the equation xe —3 0 by Regula Falsi method, correct to three

decimal places. 7 L (05 Marks)
Module-4

From the following table of ha‘f-yearly premium for policies maturing at different ages,

estimate the premium for policies‘maturing at age of 46 (06 Marks)

Age: 457" ~ 180 35 60165

Premium (in Rupees): | 114.84' | 96.16 | 83.32 | 74.48 | 68.48
Using Newton’s divided d1ffuence interpolation, find the pmynomlal of the given data:

(05 Marks)
X 3 7 9 11 O
f(x) | 168 120 72 4,63
| 0.6
Using Slmpson !k—;J rule to find Ie dx by taking seven ordmates (05 Marks)
0
> OR
Find the number of men getting wages below ¥ 35 from the following data: (06 Marks)
Wages'in<:|0-10|10-20|20-30|30-40
Frequency : 9 30 35 42

Fmd the polynomial f(x) by using Lagrange’s formula from the following data: = (65 Marks)
0 1 2 5
f(x) 2 | 3| 12 | 147

1.4 th
Compute the value of J.(sin x —log, x +¢*)dx using Simpson’s (%) rule. (05 Marks)
0.2
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Module-5 N

A vector field is given by F=siny i+ x(1+cos y)j. Evaluate the line integ‘rva‘l'ovér a circular
path given by x*+y*=a*, z=0. ) (06 Marks)

If C is a simple closed curve in the xy-plane not enclosing the origin. Show that IEd f_{) =0,

C
= "= X]
where F = 4;——%— . , (05 Marks)
Xy
. , 15 . . of d| of |
Derive Euler’s equation in the standard form viz., ——d— 3—)—/J =) (05 Marks)
x| oy

OR

Use Stoke’s theorem to evaluate JF.d R where F=(2x-y)i—yz’j—y’zk over the upper
N ‘

half surface of x* +y’ +z” =1, bounded by its projectionon the xy=plane. (06 Marks)
Show that the geodesics on a plane are straight lines. (05 Marks)

1

Find the curves on which the functional H(y\,’ 4 12xy}ix with y(0)=0 and y(1) =1 can be
0

extremized. (05 Marks)

S RET
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USN 1 SEC32
Third Semester B.E. Degree Examination, Dec. 2017/Jan 2018
Analog Electronics

Time: 3 hrs. - Max. Marks: 80
Note: Answer any FIVE full questions, choosing
ONE full question from each module.
Module-1
1 Derive the expression for input impedance, output 1mpedar1ce amd voltage given for common
emitter fixed bias configuration using re model. : (08 Marks)
Draw the graphical symbol ‘l*ld hybrid equivalent mode! for CE and CB configuration.
(04 Marks)
Calculate DC bias voltage and currents for the Dariington configuration shown in Fig.QI(c).
(04 Marks)
! N K QY
7 23 m- =
Viy '—“i,
B,=/r00
—V,
£y ™
Fig 1(c)
OR
2 Derive the expression for 7,, Zo and Ay for emitter—follower configuration using re-model.
(08 Marks)
b.  For the network shown m‘Flg.QZ(b), determine Z;, Zo, Ay and A;, (08 Marks)
1BV
2T -
330K N
léz_ 0
—] Wie = |20,
L Wie = |+ 15 k-
Whoe = 20t/
Fig.Q2(b)
Module-2 ‘
3 Explain the construction and working principle of n-channel JFET and draw the
characteristics. (06 Marks)
Derive an expression for Z;, Zy and Ay of FET self bias configuration with bypassed Rs.
(06 Marks)
Distinguish between depletion type and enhancement type MOSFET. (04 Marks)
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OR

4 a. Explain‘the construction and working principle of n-channel depletion type MOSFET and

draw the characteristics curve. (08 Marks)
b. The source follower circuit shown in Fig,Q4(b) results in Vgso=—2.86V and Ipg=4.56mA:

i) Deterniiné g,
ii) Determitie 7 and Zo
iii) Determine Ay with rgq and without rq ,
Ipss = 16mA ; Vp=—4V ;14 = 40kQ ; gos = 25uS. (08 Marks)

. 005 UL

Flg.Q4(b)

S M‘(’)dule—é

5 a. Derive the expression for low frtquency resporse of BJT amplifier due to capacitors
Cs and Cc. (08 Marks)
b. Calculate fy; and fy, for ampllﬁer circuit shown in- Fig.Q5(b), for the base current

Is = 14.79uA and Avmi = =102.58; B = 100; Cpe = 20pr Che = 4pF ; hic = 1100 ;
Cwi = 6pF; Cwo = 8pF 4 Cep= 1pF. = (08 Marks)

o

ok
i
Fig.Q5(b)
OR
6 a. Derive the expression for Miller’s input and output capacitance. (08 Marks)
b. Obtain the expression for over all lower and higher cut-off frequency for a multistage
amplifier. (08 Marks)
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Module-4 (S,
What are the advantages of negative feedback in amplifier? . (04 Marks)

Derive the expression for Zig and Zy¢ for voltage series feedback connectioﬁty’pe. (06 Marks)

In a transistor Hartley oscillator, the two inductances are 2mH and 20uH while the
frequency is to be changed from 950KHz to 2050KHz. Calculate the range over which the

capacitor is to be varied. : (06 Marks)
OR
Draw the circuit diagrant of uni-junction oscillator and explain the principle of operation and
draw the characteristics curve. (06 Marks)
With a neat circuit diagram, explain the working of colpitts oscillator using transistor.
(06 Marks)

A crystal L = 0.4H, C = 0.085PF and C,, = 1PF with R = 5K find :
i) Series resonate frequency
ii) Parallel resonate frequency. (04 Marks)

Moduie-5
With circuit diagram, explain the operation of transformer coupled class —A power amplifier
and show that maximum efficiency is'50%. (06 Marks)
Calculate the harmonic distortion components for an output signal having a fundamental
amplitude of 2.5V, second harmonic aniplitude of 0.25V, third harmonic amplitude of 0.1V
and fourth harmonic amplitude of 0.05V. Also calculate the total harmonic distortion.

i ; (04 Marks)

Define voltage regulator. Explain series voltage regulator using transistor. (06 Marks)
OR ,

Explain the operation of a class—B push-pull amplifier and show that maximum conversion

efficiency is 78.5%. : (08 Marks)

Explain shunt voltage regulator using transistor, and also find the regulated voltage and

circuit currents 1or the shunt regulator shown in Fig.Q10(b). ; (08 Marks)

L (2000,

Vi= 22y ,%J ~+z. T ,
il e, ~moa

— ot

= -_—

Fig.Q10(b)

* ok ok sk ok
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USN E

1SEC33

Time: 3

Thrird Semester B.E. Degree Examination, Dec.2017/Jan.2018
Digital Electronics

hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing
ONE full question from each moduic.
Module-1
Identify all prime implicants and essential prime implicants of following function using

k — map.
fla, b, ¢, d) =Xm(6, 7, 9, 10 13) +d.c(1, 4, 5, 11, 15)

fla, b, c.d)=mnm(1, 2, 3,4,9, 10) +d.c(0, 14, 15) (08 Marks)

Find minimal sum for following Boolean function using Quine ~McClusky method :

fla, b, c,d)=2Xm(7,9, 12, 13, i4, 15) + d.c(4, 1 !). (08 Marks)
(834

Transform cach of following canonical expression into other canonical form in decimal
notation.

fix,y,2)=>m(0, 1, 3,4,6,7)

fi(w, x,y, z) =nM(0, 1, 2, 3,4, 6, 12). (04 Marks)
Find a minimal sum for following Boeiean function using decimal QM method and PI table
reduction.

fla, b, c,d) =Em(l, 3,6, 8,9, 10,12, 14) + d.c(7, 12. (12 Marks)

Module-2
Implement following functions using single 3 : 8 decoder
fi(a, b, ¢) = ntM(2, 3:4, 5, 7)

f2(a, b, ¢) =>m(d, 3, ) (04 Marks)

What is magnitude cotnparator? Design a two bit digital comparator by writing TT, relevant

expression and logie diagram. (12 Marks)
OR

Implement Ka, b, ¢, d)=2m(0, 1, 5, 6, 7, 10, 15) using
1) 8:1 MUX with a, b, ¢ as select lines

i1) 4.1 MUX with a, b as select lines. {08 Marks)
What are the problems associated with basic encoder? Explain how can these probleims be
overcome by priority encoder considering 8 input lines. (68 Marks)
Module-3
What is flip-flop. Discuss working principle of SR flip-flop with its TT. Also highlight role
of SR /f in switch debouncer circuit. (08 Marks)
What is significance of edge triggering? Explain working of +ve edge triggered D flip-flop
with their functional table. (08 Marks)
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OR
Explain the working of M/S JK flip-flop with functional table and timing diagram. Show
how race condition is overcome. (10 Marks)
Obtain characteristic equation for following flip —flops. 1) JK i1) SR. (06 Marks)
Module-4
Realize a 3 bit binary synchronous up counter using JK flip-flop. Write excitation table,
transition table and logic diagram. (10 Marks)
Explain SIPO and PISG shift registers with relevant logic diagrams. (06 Marks)
OR
Explain the working principle of 4bit binary ripple counter configured using +ve edge
triggered T — F/F. Also draw timing diagram. (08 Marks)
Explain the operation of universai shift register with a neat diagram. (08 Marks)

Medule-5
Distinguish between Moore and Mealy model with necessary block diagram. (06 Marks)
Construct mealy state diagram that will detect input sequence 10110, when input pattern is
detected, z is asserted high. Give staie diagram for each state. (10 Marks)

OR

Design a cyclic mod 8 synchrenous binary counter using JK flip-flop. Give state diagram,
transition table and excitation table. (08 Marks)
Analyse the following sequential cireuit shown in figure and cbtain :

i) Flip-flop input and cutput equation

i1) Transition equation {ch.equ)
iii) Transition table
iv) State table

v) Draw state diagram. (08 Marks)

k ok ok 3k ok
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USN L

715EC34

Third Semester B.E. Degree Examination, Dec. 2017/Jan 2018
Network Analysis

Time: 3 hrs. O Max Marks: 80

C.

Note: Answer any FIVE full questions, choosing
ONE full question from each module. -

Module-1
Briefly explain the classification of electrical networks. (08 Marks)
Use source transformation to convert the circuit in Fig. l‘b) to a-single current source in
parallel with a single resistor. (08 Marks)
(s 5
"
Fig.Q1(b) ha b

OR
Determine the loop currents I, 15, I3 and 14 for the network shown in Fig.Q2(a). (08 Marks)

Fig.Q2(a)
Find the value of “*V’ such that current through 4Q resistor is zero, using nodal analysis, for

the Fig.Q2(b). : (08 Marks)
5L

Fig.Q2(b)
Module-2 e
State and prove reciprocity theorem. ' #27(07 Marks)
Expiain the procedure to find Norton’s equivalent resistance in a network which has both
dependent and independent sources with an example. 2/ (63 Marks)
Obtain the Thevenin’s equivalent for the network shown in Fig.Q3(c). (06 Miarks

Fig.Q3(c)
1 of3
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v OR ;
4 a. State an‘d\prove Miller’s theorem. (08 Marks)
b.  Find the value of Z for which maximum power transfer occurs. Also find maximum power
for the netwerk shown in Fig.Q4(b). , (08 Marks)
BT | Zx I~
e a1

e Sinat O

Fig.Q4(b)‘v N

. Module-3
5 a. In the network shown in Fig.Q5(a), the switch is moved from position 1 to position 2 at
t = 0. The steady — state has been reaclied before'switching. Calculate i, d—landg—zl— att=0".
{ : dt
(08 Marks)

| W Qe

Fig.Q5(a)

b. In the network shown ih\'Fig.QS(b), vi(t) = ¢ for t 2 0 and is zero for all t < 0. If the
V dn, VY D 22 13
capacities is initially uncharged, determine the value of d—\;l andd—\;3 att=0". (08 Marks)
. ‘ de” dt
R| <
‘DJ'L o +
Vi \ C goﬂ
( = g
2
e &
!_—b —
Fig.Q5(b)
OR

6 a. Obta_in Laplace transform of i) step function, ii) Ramp function iii) Impulse function.
(69 Marks)
b. Find the Laplace transform of the periodic signal x(t) as shown in Fig.Q6(b). (07 Marks)
ALEY

Fig.Q6(b)
2 0of 3
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Module-4 NN
What is resonance? Derive an expression for half power cutoff frequency. S (08 Marks)
Define Q-factor, selectivity and bandwidth. " (03 Marks)
A series RLC circuit has R = 4Q, L = ImH, C = 10 pF. Calculate resonant frequency, Q-
factor, half power frequencies and bandwidth. (05 Marks)
OR
Obtain an expression for resonant frequency in a parallel resonant circuit. (06 Marks)

Show that a two branch parallel resonant circuit is resonant at all frequencies if :

R =R¢ =,/—, where R = Resistance in the inductor branch, Re = resistance in the
I: C C

capacitor branch. (06 Marks)
Find the value of R, for which the circuit shown in Flb Q8(c) at resonance condition.
(04 Marks)
P‘L /" M
o
s JL—
lo} :]~ —5J
Fig.Q8(c) & . 9%
Module-5
Define h-parameters. Express h-parameters in terms of z-parameters. (08 Marks)
b. Find y-parameters for the two-port—network shown iin ['ig.Q9(b). (08 Marks)
'_,_5 __[ s éj)_
% %O.QVQ /7{10\% | \,&
Fig.Q9(b) ™ , .’
OR
Define ABCD parameters. Express y-parameters in terms of ABCD paramcteit,v (08 Marks)
b. Find the ABCD parameters for the circuit shown in Fig.Q10(b). "/ (08 Marks)
> | T '
Dm Awl 4_1‘, &
A QL B
Fig.Q10(b) - ©- ! =
¥ ¥ %k 3k %
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- . 1SEC35

21,

Third Semester B.E. Degree Examination, Dec. 2017/Jan 2@18
Electronic Instrumentation

Time: 3 hrs. ‘;‘_l‘VIax. Marks: 80

Note: Answer any FIVE full questions, choosing one full question from each module.
‘ Module-1 , ;
1 a. Define: i) Absolute error i) Significant Figures. (04 Marks)

b. A component manufacturer constructs certain resistors to be amwhere between 1.14kQ and
1.26kQ and classifies them as 1.2kQ resistors. What tolerance should be stated? If the
resistance values are specitied at 25°C and the resistors have a temperature coefficient of
+500ppm/°C, calculate the maximum resistance of one of these components at 75°C.

(06 Marks)
€. Design a multirange ammeter with range of 0-1A, 5A, and 10A employing individual shunt

at each A D’Arsonval movemernt with an internal resistance of 500Q and a full scale

deflection of 10mA is available. - P (06 Marks)

OR
2 a. Calculate the value of multiplier resistance on the 50V range of a dc voltmeter that uses a
S00pA meter movement with an internal resistance of 1kQ. (04 Marks)
Explain true RMS voltmeter with a neat diagram. (06 Marks)

¢. Two different voltmeters are used to.measure the voltage across Ry, in the circuit of Fig. 2(c).
The meters are as follows :

Meter 1 : S = 1kQ/V, Ry, = 0.2k, range 10V
Meter 2 : S = 20kQ/V, Ry = 1.5k, range 10V
Calculate :

1) Voltage across Rb without any meter across it
i) Voltage across‘Ry, when the meter 1 is used
iii) Voltage across Ry'when the meter 2 is used
iv) Error in the voltmeters.

Ro.. &Sk-‘)’
3oV

=

V 7T B Zska

Fig. Q2(c) . (06 Marks)
Module-2
3 a. bxplain the working of successive approximation DVM with the help of block diagram.
(08 Marks)
b. Draw basic block diagram of a microprocessor based ramp type DVM and explain its
operation with waveforms. (08 Marks)
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OR ,
Explain Jlgital frequency meter with the help of block diagram. oY (08 Marks)
Explain digital pH meter. o (08 Marks)
' Module-3 :
Explain the functloq of various blocks in CRO with suitable dlagram. (06 Marks)
Explain the working of Time base generator. ey (06 Marks)
Discuss frequency measurements with Lissajous figures. A (04 Marks)
_ OR
Explain function generator with suitable diagram. ' (08 Marks)
Explain sweep generator with block diagram. \ (08 Marks)
Moduie-4
Explain Q-meter with suitable circuit dlagram (06 Marks)
Explain Basic Megger Circuit. 4 » (06 Marks)
Discuss stroboscope. ‘ % (04 Marks)
OR i
Explain the Wheatstone bridge and using Thevenin’s theorem, determines the amount of
deflection due to unbalance of Wheatstone Bridge. - (08 Marks)

An inductance comparisofi bridge is used to measure indubtive impedance at a frequency of
5KHz. The bridge constants at balance are L3 = = 10mH, R; = 10kQ, R, = 40kQ,

R; = 100kQ. Find the equivalent series circuit of the unkno wn impendence. (04 Marks)
Write a note on Wagner’s earth connection. \ ) (04 Marks)
L Module-5 ¥ ~
What are the factws to be considered for the selection of better transducer? (04 Marks)
Derive an expression for gauge factor for Bonded Resistance wire strain Guages. (08 Marks)
Mention advantages and limitation of thermistor. (04 Marks)
OR

Explain the construction, principle and operation of LVDT. Show characteristics curve.
(16 Marks)

\EXplain Piezoelectric Transducer. (06 Marks)

* %k %k k Xk

20f2



On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

Any revealing of identif

15

Important Note :

ication. appeal to evaluator and /or equations written ¢

2

50. will be treated as malpractice.

g, 42+8

USN L

Time: 3

1SEC36

| |
S (S—

Third Semester B.E. Degree Examination, Dec.2017/Jan.2018

Engineering Electromagnetics

hrs. Max. Marks: 80

Note: Answer ariy FIVE full questions, choosing one full questici: from each module.

[2)

A

o

o

Module-1
State and explain Coulomib’s law in vector form. (05 Marks)
Find the electric field E at origin, if the following chaige distributions are present in free
space:
i) Point charge 12 nc¢ at P(2. 0, 6).
i) Uniform line charge of linear charge density 3 nc/m at x =2,y = 3.
iii) Uniform surface charge of density P = 0.2 nc/r” at x= 2. (06 Marks)
Define volume charge density. Alse find the total charge within each of the indicated
volumes.

i) 0<p<0.1, 0<dp<m, 2<z<4; p =p’z5in0.60)

v
—2r

. . €
1) Universe : p, =— (05 Marks)
2
OR
Define Electric flux and flux density. (04 Marks)
Given a 60 pC point charge located at the origin, find the total electric flux passing through:

g ' PP - n
i) That portion of the sphere y =26 cm bounded by 0 <8 < = and 0 < < >

i) The closed surface defined by p =26 cm and z = +26 cm.
ii1) The plane z = 26 cin. (07 Marks)
Derive the expression for E due to infinite line charge of charge density p, (c/m).

(05 Marks)

Module-2
State and prove Gauss law for point charge. (05 Marks)
State and prove divergence theorem. (05 Marks)

In each of ilic following parts, find value for div D at the point specified:
i) D= (2xyz& y: )a_ + (x°z— 2xy)ay + x:y57 ¢/m? at Pa(Z; 3,-1).

i) D=2pz sin”¢a, +pz’sin2¢a, +2p zsin" ¢a, o/m at Pg(p=2,0=110", z=-1).
{26 Marks)
OR
Define potential difference and absolute potential. (04 Miarks)

A point charge of 6 nc is located at origin in free space, find potential of point p, it p is

located at (0.2, -0.4, 0.4) and

1) V=0 at infinity

i) V=0at(l,0,0)

i) V=20 Vat (-0.5, 1, -1) (06 Marks)

Derive point form of continuity equation for current. (06 Marks)
1 of2
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Module-3
Derive the expression for Poisson’s and Laplace’s equation. (05 Marks)
Two plates of parallel plate capacitors are separated by distance ‘d’ and maintained at
potentia! zero and V respectively. Assuming negligible fringing effect, determine potential

at any point between the plates. (06 Marks)

State and prove uniqueness theorem. (05 Marks)
OR

State and explain Biot-Savart law. (06 Marks)

Find the magnetic flux density at the centre ‘0’ of a square of sides equal to Sm and carrying

10 amperes of current. (06 Marks)

At a point p(x, y. z). the components of vector magnetic potential A are given as
A, =4x+3y+2z, A =3x+6y+3z and A, =2x+3y+5z. Determine Byat point P.

(04 Marks)
Module-4
Derive Lorentz force equation. (05 Marks)
Derive an expression for the force on a differential current element placed in a magnetic
field. (06 Marks)
A conductor 4m long lies along the y-axis with a current of 10 amps in the a  direction.
Find the force on the conductor if the field is B = 0.005 a_ Telsa. (05 Marks)
OR

Define: i) Magnetization, ii) Permeability. (04 Marks)

Find the magnetization in a magnetic material where

i) p=1.8x 10" (H/m)and 120 (A/m)

i) p = 22, there are 8.3 % 10°® atoms/m’ and each atom has a dipole moment of
4.5 x 107" (A/m?) and

iii) B=300 puT and g =15 (06 Marks)
Discuss the boundary conditions at the interface between two media of different
permeabilities. (06 Marks)
Module-5
State and explain Faraday’s law of electromagnetic induction. (04 Marks)
Find the frequency at which conduction current density and displaceinent current are equal
in a médium withe =2 x 10* U/m and &, = 81. (06 Marks)
List Maxwell’s equations in point form and integral form. (06 Marks)
OR
Obtain solution of the wave equation for a uniform plane wave in free space. (96 Marks)
State and prove Poynting theorem. (06 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 conducting medium.
(04 Marks)

* % %k %k %k
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USN L

|

Time: 3

1SMATDIP31

Third Semester B.E. Degree Examination, Dec.2017/Jau.2018

Additional Mathematics - |

hrs.

Max. Marks: 80

Note: Answer any FIVE full questions, choosing one full question from each module.

1 a

Module-1
Express complex nunibers w
4 +2i
2n
If x = cosO + isin0 , then show that x?_n : =itan0
X+

in the form a + ib.

(06 Marks)

(05 Marks)

. . : - 4
Prove that the area of the triangle whose vertices-are A, B, C is E[B xC+CxA+AxB].

OR

Find the cube root of V3 + i.
Find the modulus and amplitude of iil
2 +i

(05 Marks)

(06 Marks)

(05 Marks)

Prove that the vectors i—2j+ 3k, —2i# 3j—4k and i—3j+ 5k are coplanar. (05 Marks)

Module-2
Find the n" derivative of e sin(bx + c).

asin~' x

I[fy=e

/

If u=sin'| > bl prbvethat xa—u+ya—u:tanu.
0x oy

Xty ¢

OR
Find the pedal eguation r =a(l + cos 0).
Expand tan x in ascending powers of x.

Ifu=x+y+z, vis=y+z w=2z then find

Module-3

Evaluate Isin "x dx.

Evaluate j Y dx
Evaluate I xy” dxdy
1

1 of 2

, prove that (1 — Xz)ymg —(2n + )Xyni1 — (n2 + az)yn =()

o(u,v,w)
0(x,y,z)

(06 Marks)
(05 Marks)

(05 Marks)

(06 Marks)
(05 Marks)

(05 Marks)

\ (05 Marks)
(05 Marks)

(05 Marks)
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OR
}-2 2
Evaluate /| ”xzyzdxdydz (06 Marks)
001
R 4 LG
Evaluate | o; 3x dx. N (05 Marks)
0 L A
|40
Evaluate —— dx (05 Marks)
0 4 — Xz'
: Module-4
A particle moves on the curve x =2t7, y =t" —4t, 2 = 3t — 5. where t is the time. Find the
velocity and acceleration at ¢ =1 in the dlrectxon i= 3J + 2k (06 Marks)
Find the unit vector normal to the surface x* — y* +2z =2 at the point (1, -1, 2). (05 Marks)
Show that the vector = (2x —5y)i+ (x—y)j + 3x — 2)k “is.a solenoidal. (05 Marks)
OR
Iff(x, y, z) =3y -y 377 then find grad f at the point (1, -2, -1). (06 Marks)
Evaluate (i) div R, (ii) curl R, ifR= x1 + yj+zk. (05 Marks)
Find a, if (axy—z i+ (x2+ 2yz)j + (- axz)k isan irrotational vector. (05 Marks)
Module-—_@
Solve (x* + y?)dx + 2xydy =0 (06 Marks)
Solve (e* + 1)cosx dx + ¢ sinx dy = 0 : (05 Marks)
Solve (1 + xy)ydx + (1 — xy)xdy=0 y (05 Marks)
, OR
dy . /
Solve (xlogx) . +y=2logx (06 Marks)
X \
d
Solve (x + 2y3) o ¥ (05 Marks)
dx
R 1-Xl4 C K
Solve (1 + e"/y)dx oy | ; Y=0 (05 Marks)
* %k %k 3k Xk

2 0f2
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