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Note: This question paper has 10 questions and 4 pages. Answer all questions

1(a) A 2mA meter movement with an internal resistance of 50(} is to be used in a
0-10V, 0-50V, 0-100V and 65258V ranges in the arrangement shown in Fig.1.find
the value of required multiplier resistance.

DCinpuk Vi

Fig.1

(b) Draw the circuit diagram of full wave bridge rectifier based meter and draw its input
and output waveforms. ' ‘

(c) Two different voltmeters are used to measure the voltage across R, in the circuit of

Fig.2.The meters are as follows;

Meter 1: S=1kQ/V, Ry, = 0.2kQ, Range= 10V

Meter 2: S=20kQ/V R,=1.5k(}, Range= 10V

Calculate (i) Voltage across Ry without any meter across it
(ii) Voltage across R, when meter 1 is used
(iif) Voltage across Ry when meter 2 is used and
(iv) Errorin the voitmeter 1
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2(a) Fora3 112 digit DMM whose accuracy is given by

(b)

(c)

3(a)

Accuracy = +0.01% range +0.1%reading

%2 digits _
What wouid be displayed and what is the error for a 5V reading taken on the 20V
range?. .
For a 4 bit R-2R digital to analog converter, R=10kQ and V¢ =10V. Calculate
value of R¢for (i) LSB corresponding to change of 0.4V (ii) desired analog output
of 5V for a bit pattern of 1000 (jii) desired maximum output voltage of 14V,
What is aliasing and show by figures the effect of sampling on a fast changing

signal? Comment on the response. Write only key points in your answer..
[1M+2M+2M]

Two ac signals of same frequency but having a phase difference are displayed
simultaneously on a dual trace CRO. If the horizontal separation between two
neighboring peaks of the displayed waveform corresponds to 2 divisions and the
distance between two consecutive peaks of a signal wave corresponds to

12 divisions of the horizontal scale, calculate the phase difference between the two

signals

(b) What is delay line in a Cathode Ray Oscilloscope? Explain only key points in

(c)

4(a)

your answer.
Draw the block diagram of X-Y recorder. [1M+2M+2M]

Name the bridge that is used for the measurement of permittivity of a dielectric.
For Fig.3, without dielectric specimen between plates of Cs, balance is obfained

~ with values C4 =110pF,C3=130pF,R1=R=5kQ.With the specimen inserted between

(b)

plates of Cs, values for balance become C;=200pF,C3=900pF,R+=R,=5KQ,
w=5000rad/sec.Find the relative permittivity of the specimen. Comment on the
dissipation factor before and after the insertion of the specimen.

Fij-3%

Design a wien bridge to be used in a wein bridge oscillator using op amp
oscillating at a frequency of 10KHZ. Assume C=0.01uF .Draw the complete circuit
diagram. ' [3M+2M]
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5(a)

(b)

6(a)

(b)

7{a)
(b)
(c)

Design the block diagram of an instrumentation system to analyze
electroencephalogram (EEG). EEG can be classified into frequency bands
Delta{0.5HZ to 2HZ),theta(2Hz to 6Hz),Alpha(6Hz to 12HZ),Beta(12Hz to 20Hz)
and gamma (20Hz to 50Hz).The instrument should have a facility for display and

recording of the signal

Draw a suitable circuit for function generator using op amps which can generate,
square waveform, triangutar waveform and sine wave form. Draw the necessary

waveforms at output of each op amp. [2M+3M]

Draw a typical character frame in a serial communication usmg RS5232 and

Explain. Write only key points in your answer.
Explain HART field communication protocol. What are its benefits? Write only key

Points in your answer [3M+2M]

Using indirect frequency synthesizer generate a frequency of 10MHZ with a

frequency resolution of 100KHZ.
What is the function of spectrum analyzer and how it is dlfferent from

Oscilloscope? Write only key points in your answer.
Explain the difference between distortion analyzer and a wave analyzer. Write

only key points in your answer.
[2M+1M+2M]

8 (a) Explain how ratio of two frequencies can be measured? Give the block diagram.
(b) Let the input channel noise be 230uV and the input signal be TmV rms noise over

()

the band width of the front end of the computer. The counter is measuring a
1MHZ sine wave with a 1s gate time. The + 1 count error is 0.001 HZ. The lnput
rises to 330 mV in 1tus. Find the displayed frequency resolution.

The distortion caused by the third harmonic is found to be 4.3% by using a wave
analyzer. The total harmonic distortion when measured with a distortion analyzer
is found to be 4.5%.If the rms value of the fundamental is 158V and if only the third

and fifth harmonic are present, what is the rms value of the fifth harmonic?
[1M+2M+2M]

-0

PAEE D




9. Explain the following with figures:
(i) Transition (rise/fall) time

(it) Linearity
(iii}y Preshoot, overshoot and ringing 2ZM+1M+2M]

10(a) With the help of figures, show how the following waveforms are displayed in a

CRO
(i) A 2Vp-p sinusoidal waveform with 3V offset in DC mode

(i) A 2Vp-p sinusoidal waveform with 3V offset in AC mode

(b) Sketch the spectrum for the following signhals:
(i)  Cos 2nft with a frequency of 1TKHZ
(i)  Square wave of period=1msec and amplitude of 1V.

(ii1) 0052(2Hﬁ) with a frequency of 1kHz [2M+3M]
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Component: TEST 2 (Open Book)

Note: This question paper has 5 questions. Answer all Questions. Assume suitable
data if required.
1 With the help of whetstone’s DC bridge and op amp based circuiits, design a

signal conditioning circuit for the following specifications:

(i) Connect RTD of platinum type in one arm of the DC bridge circuit which
has the temperature variations of 30°C-90°C

(ii) Design a suitable circuit using whetstones bridge and op amps which can
give 4-20mA output for a temperature range of 30°C-90°C .Use
x= 0.0034/°C. Pp=30mW/°C. The error due to self-heating of the RTD

should not exceed 1°C.
[5 Marks]

2. Design a frequency synthesizer which can synthésize frequencies 1.1,2.1,
3.1,...9.1MHZ. You can combine more than one technique to obtain the

mentioned frequencies. [3 Marks]

3. Use a multiple loop indirect synthesizer to synthesize a frequency of 15.5MHZ from

a 10MHZ reference source [2 marks]

4. Determine the total harmonic distortion for a power amplifier .The total collector
current for a power amplifier is given by
le= (2.5) (2+vin) ° MA

Where the input vir(in mV) =10sinwt.
[2Marks]
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Waveform A
Frequency = F
Period=T

Waveform B
Frequency = 2F
Period =T/2

Waveform A+B
Pericd=T
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Max Marks: 15
Weightage: 15%

Course Code: INSTR €355
Course Title: ENT
Duration: 50 Minutes

Component: TEST 1 (Closed Book)
Note: This question paper has six questions. Answer all the questions

1. A control valve has a linear variation of opening as the input voltage varies from
0-10V.A microcontroller outputs an 8 bit word to control the valve opening using an

8 bit DAC to generate voltage.
(i) Find the reference voltage required to obtain a fully open valve(10V)

(ii) Find the percentage valve opening for 1 bit change in input word.
(i)  What bit DAC is required if the control Valve has at least 0.1% change of
valve opening. [3M]
2. Figure 1 shows a simple circuit of Ry and Rxconnected to a 100V dc source. If the
voltage across R; is to be measured by voltmeters having
(i) a sensitivity of 1000Q/V and
(i) a sensitivity of 20,000Q/V

Find which voltmeterwill read the accurate value of voltage across R; Both the

meters are used on the 50 V range. Comment on your answer. [3M]

Fz?am-z.i )

3. Briefly explain'typical scales used in series type and shunt type chmmeter with
[2M]

diagram

2T 6




4. When Time-base is switched off and the oscilloscope is switched to XY mode of
operation. Vy is connected to the x-input with sensitivity of 0.1V/cm and V; is
connected to the Y input with sensitivity 0.2V/cm. The resulting ellipse is shown in
Figure 2. Calculate the necessary distances and find the phase shift between V;

and V.
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Figure 2 [2M]

5. Draw the block diagram of general purpose Cathode ray oscilloscope and explain

the function of Trigger circuit and Delay line .Write only key points in your answer.
[3M]

Draw the block diagram of Successive approximation type of A/D converter and form
a bit testing sequence for a 4-bit converter. [2M]
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Date: 4.03.2013
Max Marks: 8

Weightage: 8%

Course Code: INSTR C355

Cours.e Title: EIIIT m YEAR Eie
Duration: 20 Minutes -
Component: QUIZ 1 (Closed Book)

ANSWER ALL QUESTIONS

1. What would happen to this meter movement, if connected directly to a 6-volt battery in
Fig.1? Write two key points in your answer.

F5.=1mA R_ =4008

[1M]




4. Why PMMC is used for dc only? Write only key points in your answer. [1M]

5. Explain what the ohms-per-volt sensitivity rating of an analog voltmeter means. Many analog
voltmeters exhibit a sensitivity of 20 kQ per volt. Is it better for a voltmeter to have a high
ohms-per-volt rating, or a low chms-per-volt rating? Why? [1M]

6. A technician picks up a resistor with the following color bands:

Color code: Org, Wht, Blu, Gld. Having forgotien the resistor color code, and being too lazy
to research the color code in a book, the technician decides to simply measure its resistance
with an ohmmeter. Holding one lead of the resistor and one test lead of the chmmeter
between the thumb and index finger of the left hand, and the other resistor lead and meter
test lead between the thumb and index finger of the right hand (to keep each test lead of the
meter in firm contact with the respective leads of the resistor), the technician obtains a
resistance measurement of 1.5 MQ. What is wrong with the technician's measuremsnt? [1M]
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ANSWER ALL QUESTIONS

1. What would happen to this meter movement, if connected directly to a 6-volt battery i

Fig.1? Write two key points in your answer.

n
[1M]

a

F.8.=1mA R, =400

Fig.1

Two things would happen: first, the movem
current. Secondly, the needie would move to T
because the polarity is backward.

ent would most likely be damaged from excessive
he left instead of the right (as it normally should),

[147]
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2. For the circuit shown below (Fig.2), write down an expressions for Ry and Ra.

[1M]

Ry,

= - I%—sai E;—,@
Ky o> wb YO bamge Yo M1

i,
; . gA. ';#1!.\‘;_1 ,r’.'"“""“ &
RE
P
Fig.2
. Tged RmKp Ry = Py — T R £,

=2 .
T

Tyea - Full Acale cteblckon Gurrent

3. Calculate the necessary resistance values to give this multi-range voltmeter the ranges

indicated by the selector switch positions (25V & 100V) in Fig.3. [1M]
F.S5. =50pA
Ko = 1 k& "L{,ﬁ;
e 127
25V B
v
100V
BE R /3 R3 K
¥
Test probes
Fig.3
2 ]
Tov 25V Ra=lbaata e
Re = 1999 ML —""—’_MCI/Q,MD




4, \Why PMMC is used for dc only? Write only key points in your answer. [1M]

Recause in the coil DC current follow easily and pmmce meter is making with coil and
AC current is not follow in coil so we used the pmmc only for DC current.

5. Explain what the ohms-per-volt sensitivity rating of an analog voltmeter means. Many analog
voltmeters exhibit a sensitivity of 20 kQ per voit. Is it better for a voltmeter to have a high
ohms-per-volt rating, or a low ohms-per-volt rating? Why? [1M]

The 8hms-per-volt” sensitivity rating of a voltmeter is an expression of how many
ohms of input resistance the meter has, per range of volt measurement. The higher this
figure is, the better the voltmeter,

6. A technician picks up @ resistor with the  following color  bands:
Color code: Org, Wht, Blu, Gid. Having forgotten the resistor color code, and being too lazy
to research the color code in a book, the technician decides to simply measure its resistance
with an ohmmeter. Holding one lead of the resistor and one test lead of the ohmmeter
between the thumb and index finger of the left hand, and the other resistor lead and meter
test lead between the thumb and index finger of the right hand (to keep each test lead of the
meter in firm contact with the respective leads of the resistor), the technician obtains a
resistance measurement of 1.5 MOQ. What is wrong with the technician’s measurement? [1 M

The resistance measurement is much too low (it should be closer to 39 MQ) because the
Technician’s body resistance is in parallel with the resistor. |




[1M]

7. Draw the block diagram of Electronic DC volimeter.

" wh
dé put j:SrLfVS I-—Cf’U-*j

e A vam
aplseon

8. Calculate the value of the multiplier resistor for a 10V rms range on the voltmeter shown
in Fig. &-. [1M]

g_mw_,.ﬂ,ww.ﬂ - _Mmm

eﬁ,,ﬂfé-%m&. f,:..;ff = 1 mA {;;\}
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Fig. 4
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