Q.P. Code : 13606

Expand f(x) = {n:ox, (1) : ; z ; period 2 into a Fourier Series. 08

Prove that 06
23 Jo(x)dx = x3 - J;(x) = 2x% J,(x).

Use Stoke’s Theorem to evaluate | A F-df 0g

where F=yzi+zxj+xyk
and C is the boundary of the circle x%2 + y2 + z2 =1, z = 0.

i | -

Solve using Laplace transform (D? —3D + 2) y = 4e?' with 08
y(0) = =3 and y'(0) = 5.

Prove that 2 /" (x) = J,(x) = Jo(x). 06
Use Laplace transform to evaluate N 06 '

f: et (fot u? sin hu cos hu du) dt.

Obtain complex form of Fourier Series for f(x) = e® in (—n, m) 08
where a is not an integer. Hence deduce that when a is a constant other |
than an integer

sinma -180
cosax = - Gl M

; e ; f
T (a? — n?) -

Express the function 06 t

ek for x <0

f&) = {e"’"‘ forx >0 :

as Fourier Integral and hence, prove that

@ sin wx T .
]mdw=ie"‘ if x>0k>0.
.

Using Green'’s theorem evaluate 06
f (e** — xy)dx — (y2 = ax) dy
c
where C is the circle x? + y? = a2,

Umder the transformation w = E%, show that the map of the straight 08

Mme ¥ = x is a circle and find its center and radius.
XXX XXX
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Q.P. Code : 13606

( 3 Hours) [ Total marks : 80

1) Question number 1 is compulsory.
2) Attempt any three questions from the remaining five questions.
3) Figures to the right indicate full marks.

Find the angle between the surfaces 05
xlogz+1—y2=0, x*y+z=2at(1,1,1). -

Show that the functions f; (x) = 1, f,(x) = x are orthogonal on 05

(-1, 1). Determine the constants @ and b such that the function
f3(x) = =1 + ax + bx? is orthogonal to both f; and fon that interval.

Find the Laplace transform of fot u~le ¥ sinu du. 05 } |
1

Prove that f(2) = (x3 — 3xy? + 2xy) + i(3x%y —x* + y? —y3) 05
is analytic and find f'(2) and f(2) in terms of z.

Obtain half- range sine series of f(x) = x(7 — x) in (0, 7) and hence, 06 | '-.
="

find the value of Y, e

Prove that 06

F= (y?cosx+ z3) i+ (2ysinx— 4)j+ (3xz> +2) k
is a conservative field. Find the scalar potential for F,

Find the inverse Laplace transform of 08
s+2

s?—-4s+13

1 .
(s —a)(s—b) |

2 (3-x% . 3 06

Prove that J5,,(x) = \/; ( ——Sinx — -cos x).
Find the analytic function f(z) = u + ivif 06

3u+2v= y?— x*+ 16xy.

TURN OVER
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c) Explain total harmonic distortion. SRy : o G 04
a) Explain working of three opamp instrumentation amﬁliﬁei’..I").eri_ve"a'gain equation. 08 /
b) Explain RC Phase shift oscillator. : S5 g 08" ;
¢) Give typical values for OpAmp IC 741. ’ . 04 f

1) gain Bandwidth Product ' I

2) Output impedance oy w2 '

3) Slew rate 3 > - f

4) CMRR. ' 3 '
a) Derive expression for output voltage and hence detemrune the output voltage consider V, = 05 f

V, = 2V. :

Rf= 10K
NN
Voo =+15V
7
Ry
V4o AN - :
; 10 K A" e > s
Vs o AAA o a Vo
R>= 10K 3 “Nee =—15V
Rf T 10k

b) Denvc the expression for output voltage for the following OpAmp circuit. Determine output 05
) VO]taECIfRI = IK Rz = ZK Rg —4‘K R4 = BK Rf —8K V1 =1 V Vz —OV V3 =
1V and V4 =1V b

ﬂ,- 1K
v

R;= 2K
vz °____(\N\,___ W\I

Ra= 4K
v3

B0 S Page 3 of 4
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c) Identify the circuit diagram. Derive the expression for output vo

200K,V;y = 60mV,V, = 3V. What value of input resmtanceas neec s
circuit to produce the given output voltage? -

needei in th : n

'mF

Ra
10KQ

Vin =N

Page 4 of 4
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Q.1 is Compulsory.
Solve any three questions from the remaining
Assume suitable data if required and justify it.

Attempt any four ¢ VO S S g
a) Determine Thevenin’s equivalent 01rcu1t for the glven cucuxt

b) Determine dnvmg pomt nnpedance funcnon

2 H 1 H ‘

2O -ﬁm .

<) Find 1(t) whe w1tch 1sm0vedfromposmon 1to2at t=0

‘Il'tnnme the range of values of ‘a’ so that
- Pls)=s*+s*+as? +2s+3  is Hurwitz

N i

Page 10f 3 —
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Q.2 a) Find I> using superposition theorem

o . A

b) For the shown circuit, draw the: graph and ﬁnd.
I.  Incidence matrix Rt
II.  f-cutset matrix

Q.3 a) Find the value of load 1mpedance ZL so that maxnmum power can be
transferred. Calculate maximum power.
o W

2.0
5045 2L 2 \ipa

3 b) For the network, switch is moved from position 1 to 2 at t=0;
| Fmdl dildt, dA/de2, dPi/de at £=0°

1 +

9 FmdVew.

I0A _ _ %lej\-j::v‘%wt;b

Page 2 of 3
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Qs a) Determine Y- parameters

*Wﬁ
\ ~ V

| \F == 1F %
. T

10

Y

a) Test ﬁ’f PGSltlve-realness f . Foryd 10

o

10

Rk kK ok kR o R ok
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Q. P. Code: _2-414.0- O

MARKS — 80 TIME 3 hrs.
Instructions: RIS IR *
1) Question no. 1 is compulsory. TS S SIS SR S = U
2) Attempt any three questions from the remaining questlons A L T R e o L S s r
3) Assume suitable data wherever required. i Tl o

Q.1  Answer in brief (any Five) D A A T e ey o {200
a) Compare accuracy and precision with suitable example SRR ' 2l o B

b) Classify transducers with example of each. ; ' _

c) What do you mean by calibration? What is need Qf cahbratmn‘? S Y o

d)  Explain cold junction compensation in thermocouples. e

€) Explain the working principle of bubbler type leve]-gauge

f) Distinguish between direct and mdlreet methods of level measurement wtth example of o
each of these methods. : .

Discuss the role of National Physncal Laboratory in metrology Wnte its sl (10)

advantages and disadvantages. o
Explain ultrasonic hquld Ievel measurement system w1th 1ts advantages & (10)
Draw and explain t the block dlagram of generallsed rneasurement system i (10)

A thermistor has a resmtance of 3980 Q at the 1ee pemt (0°C‘) and 790 Qat 50 °C.  (10)
The remstance-temperature relatlonshlp is gtven by RT a Ro exp (b/T).
i) calculate the constants a andb 7L
ii) Calculate the range of remstance to be measured m case the temperature
varies from 50 °C and 100 °C

List dlfferent methods of humldlty measurement and explam any one in detail. (10)
State dlfferent types of pyrometers Explam Wlth a neat sketch any one of (10)
them.

Compare RTD therrmstor and thennoeouple on the basis of—- (10)

i) Workmg Pnncnple R > 4. 'iy) Ranges

ii) Sensitivity ‘_ v) Applications.

ii) Lmearlty s S =4
The output of 3 LVDT 1s connected to 5V voltmeter through an (10)

amplifier whose amplification factor is 200. An output of 2 mV appears
across the ,terrnmals of LVDT when core moves through a distance of
0.5mm. Calculate sensitivity of the LVDT and that of the whole setup.
The milivoltmeter scale has 100 divisions. The scale can read of 1/5 of
division. Calculate the resolution of the instrument in mm.

Write short note on Encoders. (10)

Explaiﬂthe’_law of intermediate temperatures and law of intermediate (10)
metals in case of thermocouple and give its significance
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