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Unit 1 : Sensors for Transducers
Potentiometers, Differential Transformers, Resistance Strain Gauges, Capacitance Sensors, Eddy-Current Sensors, Pizoelectric, Photoelectric RTD, Thermisters, Thermocouple Sensors.

Q.1 ) What is Transducer? Explain in brief with its classification.
Q.2) What is resistive transducer? Explain potentiometric resistance transducer.
  A displacement transducer with a shaft stroke of 3.0 inches is applied to circuit shown in fig. The total resistance of the potentiometer is 5 k. The applied voltage is 5 V. When the wiper is 0.6 inches from B, what is the value of output voltage?
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Q.3) What are the types of transducer can be used for the measurement of pressure?
Q.4) What is strain gauge? Explain its principal of operation. Derive the equation for gauge factor.
Q.5) What is inductive transducer? Explain with its different principles.
Q.6) With the help of neat diagram explain the construction & working principle of LVDT.
Q.7) What type of transducer is used for the liquid level measurement?
Q.8) What is RTD? With the help of neat diagram explain RTD..
Q.9)  What do you mean by NTC. Explain with the help of neat diagram.
Q.10) Explain construction of thermocouple.
Q.11) Explain all thermoelectric laws.
Q.12) Give  all the types of photoemissive  transducers.
Q.13) Explain all the types of photoconductive transducers.
Q.14) A stream gauge with a gauge factor of 2 is fastened to a metallic member subjected to a stress of 1000 kg/cm2. The modulus of elasticity of metal is 2 x 10 6 kg/cm2. Calculate the percentage change in resistance of strain gauge. What is the value of Poisson's ratio?
Q.15) Write a short note on eddy current sensor.
Q.16) Explain in detail Thermistor for its working principle, Resistance – Temperature characteristics and construction. Also state its various applications apart from measurement of temperature.
Q.17) Explain the capacitive transducer based on differential arrangements for its working principle and advantages over the arrangements.



Unit 2 : Oscilloscopes
Specifications of general purpose Oscilloscope, Controls, sweep modes, applications Digital storage oscilloscope and its feature like Roll, Refresh and sampling rate, applications of DSO in Communication, recent trends in oscilloscope technology.

Q.1) With the help of neat diagram explain basic block diagram of general purpose cathode ray oscilloscope.
Q.2) Draw and explain the structure of a conventional CRT.
Q.3) In an experiment the voltage across a 10kΩ resistor is applied to CRO. The screen shows a sinusoidal signal of total vertical occupying 3 cm and horizontal occupying of 2 cm. The front panel control is on 2 V/div and 2ms/div respectively. Calculate rms value of voltage across resistor and its frequency.
Q.4) Why is phosphor screen of CRT provided with an aluminium layer.
Q.5) Describe the various types of sweeps used in CRO.
Q.6) Derrive an expression for vertical deflection of electron beam in CRT. What is the minimum distance that will allow full deflection of 4 cm at oscilloscope screen with deflection factor of 100V/cm and with accelerating potential of 2kV.
Q.7) Draw and explain the block diagram of DSO. Describe the various modes of operation.
Q.8) How electron beam focused to a fine spot on the face of CRT?	
Q.9) Explain the lissajous method for frequency and phase measurement. 
Q.10) In a CRT the anode to cathode voltage is 2500 V. The parallel deflection plates are 1.5 cm long and spaced 5mm. The screen is 50cm from the centre of the deflecting plates. If mass of electron is            9.109 x 10– 31 kg and 'charge of electron
is 1.602 x 10 -19 C find-
(i) Beam speed
(ii) Deflection Sensitivity.
Q.11) Explain the term Synchronization and various sources of synchronization with reference to CRO.
Q.12) Explain various factors which governs intensity of phosphor screen on CRO.
Q.13) Explain in detail ALT & CHOP mode of operation of CRO.
Q.14) Define and relate sampling rate and Bandwidth specifications of DSO.
Q.15) Explain in detail Roll Mode operation of Digital Storage Oscilloscope.
Q.16) Explain in detail Velocity Modulation with reference to CRO.

		


Unit 3: Signal Analyzers
Introduction to total harmonic distortion, wave analyzer and its applications, FFT analyzer and Network analyzer and their applications.

Q.1) Why is a wave analyzer called a frequency selective voltmeter?
Q.2) Explain the type of analyzers used for optimizing microwave Network design.
Q.3) What is meant by Total Harmonic Distortion? Explain fundamental suppression Harmonic Distortion Analyzer.
Q.4) Explain the significance of a signal analyzer. What is the basic principle of wave analyzer? Explain heterodyne wave analyzer with applications.
Q.5) Explain the elements of Digital FFT analyzer with a suitable block diagram.
Q.6) With a block diagram explain the elements of network analyzer with its applications.
Q.7) Describe in detail the working principle of swept superheterodyne type Spectrum Analyzer with block diagram.
Q.8) What is meant by network analysis. Explain the analogy of two port linear  networks with microwave networks.
Q.9) Sketch and explain the display using swept Superheterodyne type Spectrum Analyzer for following signals. –
      a) A pure sine wave with frequency half way between the two              
          extremes of the swept frequency range
      b) An Amplitude Modulated sine waveform
      c) A sine wave with a small amount of harmonic distortion

  













Unit 4: Measuring Instruments and Test Equipments
True RMS meter, Q meter, Standard AC and DC sources, Instruments for digital and analog circuit testing and automatic test equipment.

Q.1) a symmetrical square wave voltage of the type shown is applied to an average responding ac voltmeter with a scale calibrated in terms of rms value of a sine wave. Calculate –
  1) Form Factor of square wave voltage
  2) Error in meter indication
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Q.2) Describe how Q meter is used for the measurement of low impedence. What are the various sources of error in Q meter?
Q.3) A voltmeter having a sensitivity of 1000Ω/V reads 100V on its 150V scale when connected across an unknown  resistor in series with a milliameter. When mA reads 5mA? Calculate the error due to loading effect of voltmeter.
Q.4) Explain the various sources of error in measurement system.	
Q.5) Draw and explain true RMS voltmeter with thermocouple. If sawtooth waveform of amplitude 100V and time period of 2 seconds is applied to average responding meter, find the percentage error in the meter reading if the scale is calibrated in terms of RMS value of sinusoidal waveform.
Q.6) Calculate the value of self capacitance and inductance of the coil when the following measurement is done. At the frequency f1 = 8 MHz the capacitor is set to 120 pF and when resonated at f2 = 12 MHz the capacitance is 40 pF.
Q.7)Write a short note on Automatic Test Equipment.
Q.8) A coil with a resistance  of 5Ω is directly connected to test terminals of Q- meter. For a 130pF capacitance of a tuning capacitor, resonance is obtained at oscillator frequency of 1 MHz. Calculate % error introduced in calculated value of Q by 0.01Ω insertion resistance.
Q.9)What is meant by True RMS meter? Explain with a circuit. Also give reason of why there is an error in reading a voltmeter calibrated to read RMS values when it is used to read signals other than sine wave.
Q.10) What are the various sources of error in a Q-meter ?

  












Unit 5 : Converters and digital Instruments 
A/D and D/A converters and their types. Specifications, data loggers, significance of 3 ½ and 4 ½ digit, Automation in digital instruments, DMM, Digital frequency meter, Universal counter and their applications like event, ratio, totalizing and timers etc.

Q.1) The lowest range on a 41/2   digit digital voltmeter is 10 mV full scale. What is the resolution of the meter?
Q.2) Explain Digital Multimeter.
Q.3) Write a short note on automation in digital instruments.
Q.4)Explain the operation of a binary weighted resistor technique of Digital to Analog conversion. Also give its advantages and disadvantages over other.
Q.5) Explain the various performance parameters of ADC.
Q.6) In a 4 bit DAC for a digital input of 0100 an output current of 10 mA is produced. What will be the output current for digital input of 1011.
Q.7) Find the conversion time and resolution for a 8 bit counter type ADC and 8 bit successive approximation type of ADC. Assume a clock frequency of 1 MHz.
Q.8) A 4 1/2  digit voltmeter is used for voltage measurement. Find the resolution.  How would values 12.98 V and 0.6973 displayed on 10 V ranges.
Q.9) Explain the operation of 4 bit R-2R type of DAC. Derive the expression for output voltage.
Q.10) A dual slope ADC uses 16 bits counter and a 4MHz clock rate. The maximum input voltage is +10 V. The maximum integrator output voltage should be 8V when counter cycled through 2 n counts. If the capacitor of O.1µF is used, find the value of resistor of integrator.
Q.11) Explain the significance of 3 ½ and 4 ½  digit displays.
Q.12) What is the basic principle of ADC? Explain the operation of Successive Approximation type of ADC.
Q.13) An 8 bit ADC outputs all ‘1’ when Vi is 5.1 V. find – 
    1) Resolution  2) Digital Output when Vi = 1.28 V.
Q.14) Write a short note on Universal Counter.
Q.15) Write a short note on data loggers. 
Q.16) Which is the fastest ADC and why?
Q. 17)   What is time base selector in Digital Frequency meter? Draw and Explain its block diagram and state its importance in the measurement done using Digital Frequency meter.
Q.18) Give general specifications of Digital Voltmeter.
Q.19) Gating period of 1msec, 10 msec, 100 msec, 1 sec, 10 sec are provided on a digital counter – timer- frequency meter having 3 digit display. A gating period of 10 msec is selected to measure an unknown frequency and a reading of 034 is obtained.
      a) What is the likely value of frequency of an unknown signal?
      b) To obtain a move accurate measurement of frequency of an unknown signal, what will you do and why? Justify.
















Unit 6: Data Transmission Techniques
Introduction to data transmission techniques, Pulse modulation, digital modulation techniques like Amplitude shift Keying, Phase shift Keying, telemetry and its applications in Instrumentation.

Q.1) What is the need of modulation in data transmission? Explain with waveforms the various digital modulation techniques.
Q.2) Explain the basic telemetry system and its applications in instrumentation. 
Q.3) What is meant by Digital Modulation? Explain various digital modulation techniques.
Q.4) Explain PCM telemetry system.
Q.5) Explain PAM telemetry system.
Q.6) Explain briefly the different pulse modulation techniques.
Q.7) Explain the need of data transmission and telemetry. What are the different modulation methods used in the RF Telemetry Systems.
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