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1. Basics of Transducers

1.1 Bellow’s expansion is usually against a spring.

The spring is provided to
(a) increase sensitivity
(b) increase operating range
(c) increase linearity
(d) decrease hysteresis effect
[1994 : 1 M]

. . .

2. Resistive and Inductive Transducers

2.1 Aunity ratio quarter bridge strain measuring circuit

produces an output of 1 mV for a strain of
500 microstrain when the bridge excitation is
4 \Volts. The gauge factor of the element is then
(@ 1 (b) 2
(c) 3 (d) 4

[1994 : 1 M]

Industrial Instrumentation

2.2

3.1

3.2

Sensors and

The output of LVDT with input mechanical motion

of 10 Hz and excitation frequency 400 Hz will

contain frequencies.

(a) 10 Hz and 400 Hz (b) 400 Hz only

(c) 10 Hz only (d) 390 Hz and 410 Hz
[1994 : 2 M]

3. Velocity, Acceleration, Force,

Torque & Seismic Measurement

A weight of 4.9 N rests on a rough horizontal floor
that has a coefficient of friction of 0.5. If g= 9.8 m/s2,
the smallest horizontal force that gives the weight
an acceleration of 4 m/s? is approximately
(@ 20N (b) 25N
(c) 45N (d) 19.6N

[1995: 2 M]

With the stroboscope, synchronism has been
obtained at the flashing rates of 25 and 20 pulses
per second. The speed of rotation is
(a) 0.6 rev/min. (b) 50 rev/min.
(c) 100 rev/min. (d) 6000 rev/min.

[1995 : 2 M]
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m Sensors and Industrial Instrumentation

1.1 (@) 2.1 (b) 2.2 (@) 3.1 () 3.2 (@)

S'CIELELLI T Sensors and Industrial Instrumentation

1. Basics of Transducers
11 JC

Bellows element consists of a cylindrical metal
box with corrugated walls of thin springly material
like brass or stainless steel. When the pressure
inside the bellows in small the springness of the
corrugated bellows walls is enough the bring it
back in size.

But when pressure to be measured is large, the
springness of the corrugated wall is not enough
to bring it back in its original size, so springs are
installed inside it to avoid hysteresis error and
bring it back in size after the removal of the applied
pressure.

2. Resistive and Inductive Transducers
21 [0

1% 103 = %x500x10‘6x4
-3
GF = Ax1x107
500%x107° x4
Note:
GF -€-¢, ,
Vo = — (Quarter bridge)
GF -€-¢, ,
Vo = % (Half bridge)
Vo = GF -¢-¢ (Full bridge)

v, ) % Q Eo

Let excitation be f, and mechanical input
frequency be f,.
ie., V.=V _sin(2nf 1)

and y,; = x,,Sin(2nL,1)
For LVDT (in linear range)

Vo o= 1, ()
also,

Voo V. ..(i)

Vo = kY,

= V= ky,sin(@nf,) V_sin(2nf1)
=V, = K’sin(2nf,t) sin(2nf, 1)

= V= %'[oos[zn(a—fz)f]]—008[2ﬂ<f1+fz>f]

So, frequencies presentin V, are,

(f,-f,)and (f, + 1,)

Here, f, = 400 Hz and f, = 10 Hz

Frequencies presentin V; are 390 Hz and 410 Hz.

3. Velocity, Acceleration, Force,

Torque & Seismic Measurement

El ©

F
—> > ma
friction
(umg)
F=pumg + ma
49 = mg
49 49
= —=—"—"=05k
g 98 g

F=05%x05x98+05x4
=245+2=445=45N

E} @

Speed of rotation = i
(f-5)
= 25x20 = 100 rev/sec
25-20

= 6000 rev/min



1.1

1.2

1.3

1. BJT, JFET, MOSFET, their Biasing

& Frequency Response

The common collector transistor configuration has
the following property:
(@) Highinput and low output resistances
(b) Highinput and high output resistances
(c) Low inputand low output resistances
(d) low input and high output resistances
[1994 : 1 M]

The circuit shown in figure is said to be in common
configuration.
Vee
RC
Vi
VO
R

[1995 : 1 M]

As a switching device, JFET has a very low offset
Voltage in the ON state as compared to BJT.
(TRUE/FALSE).

[1995 : 1 M]

. Op-Amp and Instrumentation Amplifier

2.1

The input resistance of the op-amp circuit shown
in figure is

VWY
100 kQ
1kQ
Vo MWW - v
. ——oV
(@) 100 k2 (b) 99 kQ
(c) 1 kQ (d) 101 kQ

[1994 : 1 M]

Analog Electronics

2.2 The output voltage V, of the circuit shown in the

2.3

2.4

figure is
MWW
100 kQ
10 kQ
2Vo—MW >
—o
5V +
10 kQ
100 kQ
(@ -20V (b) 20V
(c) —30V (d) 30V [1995: 1 M]

For the sample and hold circuit shown in figure
both the op-amps have input bias current of 1 nA.
The maximum leakage current through the switch
is 0.5 nA. The worst case drop rate during the

hold operation is mV/m sec.
10 kQ
AAAA
yyvy
:[>—o v,
v, 77
== C, =100 nF

[1995 : 1 M]

The Common Mode Rejection Ratio (CMRR) of an
op-amp with a common mode gain of 0.01 and a

differential mode gain of 10°is dB
[1995 : 1 M]
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m Analog Electronics

11 () 1.2 (Sol) 1.3 (Tue) 21 (o

SCIERENTN I Analog Electronics

1. BJT, JFET, MOSFET, their Biasing

& Frequency Response

Bl @

Characteristics of common collector transistor
configuration are:

Voltage gain low (A, < 1)

High input resistance

Low output resistance

Current gain very high

m Sol.

Circuit shown below is a common collector
configuration.

EEN e

2. Op-Amp and Instrumentation Amplifier

Bl ©

From the given op-amp circuit input resistance

22 (d) 2.3 (0.15) 2.4 (140)

equating equation (i) and (ii) we get,
= -1, x 100 x 10% = -V, x 100

= L/ 108
I

1

=1kQ

N<

Hence, option (c) is correct.

22 [

100 kQ
AAAA
VWV
_»1
2Vo MWW =
10kQ 1 Loy,
o
5V >
10 kQ
100 kQ

Given circuit is
Vi=1,
(Because of very high input impedance of the
op-amp)
100 500 50
—x5
110 110 11

v, = 19,5 \/+(1+@j\/2

also, V, =

0 10 10

= —20+(11+%} =-20+50=30V

l;lumm

KCL at node a
Vi-V, V-V

1 a

1 100

= V, =-100V, (i)

V,=0 [Because of virtual ground]
also, 1= 2% 0
! 100

= V, = 1, x 100 x 103 ..(if)

Redraw the circuit during hold op-amp

Total current = 1.5 nA

15nA >—° Vo
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During holding, m (140)
c. 9% _icoa Given, Ag, = 0.01,
Tat A, = 10°
d
dv, 15x10°  15x107 Ayl 10
- = = e CMRR = |-—2|=— =107
at C 100x10 Acy|  0.01

= 0.15V/sec = 0.15 mV/m-sec
(CMRR) g = 20 l0g,,10" = 140 dB
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1. Basics of Control System
and Transfer Function

1.1 In a second order instrument, ‘K’ is the spring
constant, ‘M’ is the mass of the instrument, and
‘B’is the damping constant. The damping constant
necessary to just prevent overshoot in the step
response is

(a) equaltovKM (b) less than VKM

(c) greaterthan+KM (d) equal to 2+vKM
[1994 : 1 M]

2, Block Diagram and Signal Flow Graph

2.1 Forthe signal flow graph show in figure, the transfer
function is C(s)/R(s) =

_H2
12 m 4
P 5o c
R U G,
_H1

[1995 : 2 M]

3. Time Response Analysis

3.1 Aunity feedback closed loop second order system
has a transfer function

and is excited by a step input of

s +0.6s+9

1 unit. The steady state error of the output is

(@ 10 (b) 0.0

() 1.0 (d) 0.1 [1994 : 1 M]

3.2 Foraunit step input, a system with a closed loop
transfer function of

G(s) = ZL has a steady-state output of
s°+25+5

(@ 10 (b) 5

(c) 2 (d) 4 [1995 : 1 M]

Control Systems and

Process Control

4, Stability Analysis

4.1 The condition for stability of a closed-loop system
with a characteristic equation $° + bs? + cs+1=0,
with positive coefficients is
@ b+c>1 (b) bc > 1
(c)b=c (d) b>c [1995: 1 M]

5. Root Locus

5.1 Therootlocus plot of the a unity feedback system
is shown in figure. The system transfer function
has the form

8 4 r s
K K(s+8)
@ Ssrar8  © Hs+a
K(s+4) I, CR
© Hs+8) @ (s+2)(s+9)
[1994 : 1 M]

5.2 The break away point of the root locus on the real
axis for a closed-loop system with a loop gain

K(s+10)
(s+2)(s+5)
between -2 and origin

between -2 and -5
between — 10 and —

lies

G(s) H(s) =

[1995 : 1 M]

6. Frequency Response Analysis, Bode Plot
and Nyquist Plot

;
6.1 Afirst order system with a transfer function s

is excited by a signal 10 sint. Its steady state
output will be
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(@ 10sin(2t—%) (0) 10sin(t—%)

(c) %sin(t—gj (d) %sin(m%}

[1994 : 1 M]

7. State Space Analysis

7.1 The minimum number of states required to
describe the network shown in the figure is

R, R,
o AvAvAvAv o AvA'AvAv
R3
=c EER‘*
L -
°
(@) 1 (b) 2
(c) 3 (d) 4
[1994 : 1 M]

7.2 Afirstorder matrix differential equation of a system
is given as

MEBSN MENRZE N

(a) Find the transfer function of the system.
(b) Find the solution of the states and the output
when the input is a unit step and the initial

0
condition of the states is L }

[1994 : 2 M]

8. Process Control

8.1

8.2

8.3

Afirst order process has a static gain of 1, atime
constant of 1 sec and transport delay of 0.1 sec.
Its transfer function is

e—s e—10s
@ 707 ® 375
—0.1s —0.1s
e e
© s @ 1703

[1994 : 1 M]

Match the elements and the transfer functions :
(@) pneumatic actuator (e) e ST
(b) atransportdelay  (f) K

K
(c) aservomotor Q@ ———
as“+bs+c
K
(d) anozzle-flapper (h) s+ as)
[1994 : 2 M]

The Laplace transform of a 4 second transportation
lag element is

@ — ) o
(©) e (d) e [1995: 1 M]
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m Control Systems and Process Control

1.1 (d) 2.1  (Sol) 3.1 (d) 3.2 (d) 4.1 (b 51 (b) 52 (b)

6.1 (o) 7.1 (b 7.2 (Sal.) 8.1 (o) 8.2 Sol 8.3 (o)

CIELELLL T Control Systems and Process Control

1. Basics of Control System 2. Block Diagram and Signal Flow Graph
and Transfer Function

m Sol.

d
m L) There is one forward path and two loops,
’:>f(t) Applied force P, = G, G, G,
. X Displacement [_1 = _/_/1 G1 GZ'
500 ]—| L,=-H,G,G,
4 B
(Damper) TFE = %
(Spring) (Mass) A
Application of force f(f) to the mass results in a _ GG, G5[1-0]
displacement x(meters). The equation of motion 1+ H,G G, + H, G, Gy
for the system is obtained by applying Newton’s B G, G, G;
second law of transaction motion. 14 G,G,H, + G, G5 H,

Inertia force = Force acting on the mass

2 3. Time Response Analysis
NS

ar?
Ms? X(s) + Bs X(s) + k X(s) = H(s) El ©
G 8
X(s 1 1/ M =
/:( ) . 2 = é P 1+GH  s*+0.6s5+9
() Ms*+Bs+k 24+ 1 but, H=1 (asunity feedback)
MM G[s? +0.65+9] = 8[ 1 + G]
G[s? +06s+1] =8
w, = K 8
n= A7y G= ———
M s? +0.65+1
;
B s-(—j
and (= - . S
XY 0= i ——F—
overshoot will be there if { > 1. T s% +0.6s+ 1
So, the upper limit of { to prevent damping is, 1 1
_ 1 = — = —
g 1+% 9
B
2JkM EX] @
B = oJkM Output at steady state
— L|mle—@=4O

s-0 s §24+2s+5 5
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4, Stability Analysis
41 JO

For the system to be stable.
By Routh Hurwitz criteria

s3 c
s°| b
1 | bc -1
s
b
sP 1

for the system to be stable, all the elements
of the column 1 should be > 0
bc -1
b
bc-1>0

>0

5. Root Locus
51 [0

For Ge) = (6+8)

s(s+4)

i K(s+8) _
1+ G(s) H(s) = 1+ S+ d) =0
-S(s+4)

~ (s+9)
dk {(s+8)[23+4]—s(s+4)}=0
(s +8)°
S (s+8)(2s+4)=5s(s+4)
25° + 4s + 165+ 32 = s° + 4s
2 +165+32=0

_16+£v256-128
2

16+11.3
2

= -13.65and-2.35
Thus, it is the only option that satisfy the given
plot.

E} ©

The singularities are at,
s=-2,-5,-10

S0, the break away point can lie only in the range
between (-5, —2) or (—e, —10)

K(s+10)
(s+2)(s+5)
_ —(s+2)(s+5)
~ (s+10)
%:_{(s+10)[s+2+s+5]—(s+2)(s+5)}:O
ds (s +10)°

(s+10)(2s+7)=(s+2)(s+5)
252+ 75+20s+70=82+7s+ 10
2 +20s+60=0

oo -20+v400-240  _20+12.64
2 2
s=-3.68, - 16.32
the breakaway point is -3.68 as the -16.32
do not lie in the set interval.

.. the breakaway point lies in the interval -2 and -5.

6. Frequency Response Analysis, Bode Plot

and Nyquist Plot

Bl ©

Input = 10 sint
o = 1rad/sec

output of the system for the input of ﬁ is

10sinz‘—>%—> 10

+1 0 1+ 02
10

-9 s
J2

10

ﬁsin{t—%}

7. State Space Analysis
®

The number of states requires to describe a
network is equal to the number of energy storing
elements in the networks. Here there are two
energy storage elements L and Cthus the number
of states required are two.

Ztan™

w
1
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Control Systems and Process Control

11

Y3 Sol.

[(s+7)(s+7)] {O

2

P +35+2

2(s+17)

2

(s+2)(s+1)

S+2

8. Process Control
Bl ©

Transfer function of a first order system, with delay
t,is
d )

*de
T(s) = Ke
1+ 718

where, k — static gain and Tt — time constant

1 . e—O.1S e—0.1$

= T(s) = T+1-s  1+s

m Sol.
(

a)-(f), (b)-(e), ()-(h), (d)-(9)

Bl ©

For a system having a transportation lag of ¢ sec.
the transfer function is e-f@®

for 4 sec. transportation lag.
Transfer function = g4¢




Digital Electronics
and Microprocessors

1. Boolean Algebra and ] D,
Minimization of Boolean Expression D
1 2 4x1 Q
1 D, Multiplexer
1.1 The Boolean expression A+ B+ C isequalto D
- — — - — c 0 S1 SO
@ A+B+ (b) A.B-C ‘ ‘
(c) A+B+C (d A-(B+C) A B
[1994 : 1 M] (@ ABC (b)) A+ B+C
1.2 Acombinatorial circuit has inputs A, Band Cand (c) A®eB®C (d) ABC
its Karnaugh map is given in Fig. The output of (1995 : 1 M]
the circuit is
4. Sequential Circuits
AB
c
0 o1 m 10 4.1 The output Q,_,, of a J-Kflip-flop for the input
0 ® @ J=1,K=1is
a) 0 b) 1
3 5 (@ () 1 |
! (© Q, d) Q, [1994 : 1 M]
4.2 The minimum number of flip-flop required to design
(@) (AB+AB)C (b) (AB+AB)C aMOD - 10 counter is
_A (@) 3 (b) 10
(c) A®B®C (dy ABC [1995:1M] () 4 d) 5 [1994 : 2 M]
4.3 The circuit shown in figure is that of an
2. Logic Gates R-S latch.
A Q
2.1 Any Boolean function can be realized using only
NAND gates. [1994 : 2 M] B Q
2.2 If Aand B are the inputs to a logic gate, then [1995: 2 M]
match the logic with its output 4.4 Figure shows a sequential circuit with four J-K flip-
(a) NAND () A+B flops. Gengrate a table of output (Q, Q2 Q; Q)
(b) NOR (i) A+B gwaggesov(\)/g: eazh clock| ptulsef. itart \?“th Q,Q,
(c) XNOR (i) AB+AB e ane compie Za ey
)
(d) AND (h) AB [1995: 1 M]
Q

3. Combinational Circuits

TO
S~
o

:

I

J @ J @ J; Qe

3.1 The combinational circuit shown in the figure
employs a 4 to 1 multiplexer. The output Q of the

circuitis CLK | | |
[1995 : 2 M]

21

Ko/\ —e +— K, Kz/\ KSA




MBDE ERSY | Digital Electronics and Microprocessors 13

5. Logic Families

5.1 The diode circuit shown in figure functions as

0 Vee
A K] Output °
Bo K3
(a) AND gate (b) OR gate
(c) NAND gate (d) NOR gate

[1994 : 1 M]

6. Memories and Interfacing

6.1 In a 8-bit microprocessor with 16 address lines,
the range of signed integers that can be processed
is

[1994 : 2 M]

7. ADC & DAC

7.1 The percent resolution of a 10 bit D/A converter is

[1994 : 2 M]

8. Basics of Microprocessor and Instruction Set

8.1 The contents of the STACK memory in a
microprocessor system are retrieved on first-in-
first out basis.

[1994 : 2 M]

8.2 The program counter on a 8-bit microprocessor is
always a 8-bit register.
[1994 : 2 M]
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m Digital Electronics and Microprocessors

1.1 (b) 1.2 (o) 2.1  (sol) 2.2 (sol) 3.1 (b 4.1 (d) 4.2 (o)
43 (sol) 4.4 (so) 5.1 (a) 6.1 (Sol) 7.1 (0097) 8.1 (Sol) 8.2 (Sol)
Digital Electronics and Microprocessors
1. Boolean Algebra and from given circuit,
Minimization of Boolean Expression Q= ABC+AB+AB+AB
m (b) = B(A+ A+ AB+ABC
= B+B(A+AC)
By Demorgan’s theorem A A
ATB+C = AB-C = B+BA+A)(A+C)
Hence option (b) is correct. = B+B(A+(C)
m © = B+BA+BC
= (B+B)(B+A+BC
From the K-map, _
= B+A+BC

Output F=X(1, 2, 4, 7) since, (as MSB) i
=~ CAB+CAB+CAB+CAB = A+(B+B)(B+()
= C(AB+AB)+C(AB+AB) = C(A®B)+C(A®B =ArBC
= C(AB+ )+_ (AB+AB) = C(AOB)+C(A®B) Hence, option (b) is correct.
= C(A®B)+C(A®B) (using AOB=A®B)

f=A@B®C 4. Sequential Circuits
2. Logic Gates m (d)

The truth table of JK-FF is

mSOL for J=K=1

True, Since NAND and NOR gates are universal Q,.1=Qn
gates, so any boolean function can be realized Hence option (d) is correct.

using these universal gates. m
(c)

m Sol. For N states

(a-ii) (b-iv) (c-iii) (d-i) N<2n
NAND — AB = A+ B (using Demorgan’s theorem) Vthe:;‘er n 'S/QUT?OH of flip-flops
NOR— A+B=AB 10 < 2n
XNOR — AB+ AB =
AND - A-B=AB=A+B m
Sol.
3. Combinational Circuits True, the truth table of above circuit is
A B Q Q
O O previous state
The output of the MUX is 1 0 1 0
Q=51S00y+S1S D+ S S0 D5 + S, S D 11 intermediate
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EZY sol. 6. Memories and Interfacing

From the given sequential circuit
J3= @ Q= Ky oy = Ky = Qp Jy = Ky =1, mSoI.
Jy=Q,=0

the table of the given sequential circuit is

8-bit microprocessor has 8 data lines.
The range of signed numbers which can be

CLK Q Q Q Q| Js Ky kK, Jy K Jy Q
nitial represented, are
cont(?nt 0 0 0 110 0O0OT1T1O00O0 =[_(2871_1)4[04_(2871_1)]=(_127to+127)
Sl
T"—1>=0 0 1 100111100
M—t>0 1 0 1
00001100
3—>0 1 1 1 7. ADC & DAC
11111100
4" —-1 0 0 1 0 0 0
0 1100
s =1 0 1 1 (0.097)
" 4=1 4 0 1/001 11100
n |, 00001100 - 1 100
[ R % resolution = ——x100 = —z— = 0.097
8"—4=0 0 0 1|1 0111100 2" -1 27 -1

5. Logic Families 8. Basics of Microprocessor and Instruction Set
(51 IO KN s

Logic followed by given circuit is FALSE, contents of the stack memory are retrieved

A B y on last in first out basis in a microprocessor
0 0 0 system.
0 1 0
Sol.
S0 o =

PC contains the address of next instruction to be
fetched thus it is a 16-bit register.

1 1 1
Hence it functions as a AND gate.



1. Digital Voltmeter (DVM)

1.1 Inthe circuit shown in figure below the voltmeter
is connected across AB. If the voltmeter has a
resistance of 1200 Q the measured value differs
from true value by ..... V.

200 Q
AAAA A
B

\AAAJ

40V 300

)

[1994 : 2 M]
1.2 The type of A/D converter normally used in a
3% digit multi meter is

a
b
@
d

R

Dual-slope integrating type
Voltage to frequency converter type
Flash (or parallel) type
Successive approximation type
[1995: 1 M]

2. Galvanometers, Voltmeters and Ammeters

2.1 An electronic voltmeter consisting of a full wave
precision rectifier and an average circuit gives
correct R.M.S value for square wave inputs. It's
reading for a 2 V peak to peak sinusoidal input

~

(
(
(
(

= <

will be
P 1

@ ~V (o) —V
2

©) EV (d) %V

[1995 : 1 M]

3. Measurement of Inductance Capacitance,
AC Bridges & Q-meter

3.1 Find the excitation frequency (Hz) and the value
of the resistance R, in the ac bridge shown in
figure under balanced condition. The circuit
component values are given as

Measurements

R,
‘>
>
S R3
c T
—~ 1

et C“) E)etector

v
Ry
AAAA
VVVyv
X

R, =100k, R, = R, = 100k, C, = 2C, = 10nF.
[1995 : 2 M]

4. CRO & Electronic Measurements

4.1 Anamplitude modulated signal can be observed
on a CRO by applying the following waveforms to
the external trigger input:

(a) the modulated waveform itself

(b) derivative of the modulated waveform

(c) the modulating waveform

(d)

d) the modulated waveform [1995 : 1 M]

5. Static and Dynamic Characteristics, Error

Analysis and Statistical Analysis of Data

5.1 An ammeter has a range of 0 to 30 A. The
instrument gave the following readings
Current flow (A) 0O 5 10 15 20 25
Ammeterreading 1 4 12 14 22 28
The non-linearity of the instrument in terms of full
scale reading (FSR) is ........ % FSR.
[1994 : 2 M]

5.2 TrueorFalse
The null deflection method of measurement is superior
to the deflection type of measurement.
[1994 : 2 M]

5.3 Athermometer possessing a thermal time constant
of 0.5 min is introduced in a bath where the
temperature is increasing at a constant rate of
5°C/min. The steady state error
(@) 10°C (b) 25°C

(c) 0.1°C (d) 0.4°C  [1994 : 1 M]
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5.4 The thermometer is initially at a temperature of
70°C and is suddenly placed in a liquid which is

m Measurements

1.1 (2.18) 1.2 (a) 21 (a) 3.1
5.1 (10 5.2

DCGIELELL) I Measurements

1. Digital Voltmeter (DVM)
BN 219

Voltmeter will read true value if its resistance is

(Tue) 5.3 (D) 5.4

infinite.
So,
40 x 300
= —————— =24V
True voltage, V; 500 7 300
200 Q
MW F

\AAAJ

<
40V 300 QS Vy
<

But actual resistance of voltmeter is 1200 Q
200 Q

AAAA
\AAAJ

\AAAJ

S s
40V 300QZ 1200Q= v
< <

For parallel combination of 300 Q and 1200 Q,
1200x 300

= 7" _ 240

¢4 1200 + 300

v, = 20%x240 5 8oy
200 + 240

= Error = Measured value — True value = -2.18 V

(12 8

Because of highest accuracy, highest stability and
highest noise rejection. Dual-slope integrating type

A/D converter is normally used in 3% digit

multimeter.

at 170°C. The thermometer indicates 133.2°C after
the time interval of 3s. The time constant of the
thermometeris _____s.

[1994 : 2 M]

(159.15) 4.1 (c)
(3)

2. Galvanometers, Voltmeters and Ammeters
21 [

Given : (Vpp) =2V

input —

2
= (Vp)input = E =1V

For full wave rectifier

2
(Vdc)ouput = E (Vp)input
= E% X 1 = E% V
T b

Now,
[e]

2
V,+ = (Form Factor of Square wave) x P

= 1 X E% = Eé\/
s T

3. Measurement of Inductance Capacitance,

AC Bridges & Q-meter

m (159.15)

At balance,

R, +- ! R, = R L
joC; 1+ joC,A,

Given, R, = R,

, . R
= [j(DR1 C1 + 1] = j(DC-] {m}
2012

= [joR,C, + 1] [joR,C, + 1] = joC,R,
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=[1-0?R,R,C,C,] + jlo(R,C, + R,C,)] = jwC,R,
Equating real and imaginary parts at LHS and RHS.
=1-w’R,R,C,C,=0

= 1=0’RR,C,C, (1)
and oA, C, + 0R,C, =0C,A,
R.C
- R = — 1
27 (C-Cy)
Given,
C, =2C,
R, -2C,
= R, = C = R, = 2R, = 200 kQ
2

Substituting R, in (i),
1= w?x 100kQ x 200 kQ x 10 nF x 5nF
= o= 1000rad/sec
1000
2n

=159.15Hz

= f=

5. Static and Dynamic Characteristics, Error

Analysis and Statistical Analysis of Data

S

Non-linearity =

Maximum deviation
F.S.R.
3

% NL = = x100=10%
30

m True

Null detector method is independent to meter
accuracy so considered superior to deflection type
method.

El
T=0.5min
k = 5°C/min
the system acts as if a ramp input of value 5°C/min
in applied as the input.
errordueto = kt
ramp input = 5x0.5=25°C

54 6]
0,=6[1-el"]+6,el"
133.2 = 170[1 - €3] + 70 &3
133.2-170=-100 g3
100 €9 = 36.8
e %" = 0.368
T=3sec



Optical Instrumentation

1. Interferometer, Applications 3. Mass Spectrometry, X-Ray and Nuclear
in Metrology (Optical) Measurement (Analytical)

1.1 In a wave propagation, a path difference of x, 3.1 The Geiger Counter has high quantum efficiency
corresponds to a phase difference of in the wavelength (A) range
(a) Ax, (b) mx, (a) 0.2t00.3 (b) 0.4t00.5
on X (c) 1.5t0 2.1 (d)y6to7 [1995: 2 M]
©) (7}% (@ =2
A 3.2 The Duane-Hunt law represents the minimum

[1995 : 2 M] wavelength A(A) of X-rays generated for an applied
voltage V(volts) and given by

2. Miscellaneous (Optical)
@ vT2900 s

A
2.1 Two crossed polarizer's are placed in the part of a 12400
light beam. The light output is © V=—"s— (d) V=124002
(a) zero (b) plane polarized A
(c) circularly polarized (d) elliptically polarized (1995 : 2 M]
[1994 : 2 M]
EEEN

m Optical Instrumentation

1.1 (0 21  (a) 3.1 (d) 3.2 (a)

SCIELEWTL I Optical Instrumentation

1. Interferometer, Applications 3. Mass Spectrometry, X-Ray and Nuclear
in Metrology (Optical) Measurement (Analytical)
EN © BN«

Phase difference The quantum efficiency of a Geiger counter is

) = Path difference

o highest in the wavelength range 6 to 7 A range.
: Po 5 _
ie. Ek =X, EEEE
2n
= ¢0 = X





