	DRDO SET 2008 Syllabus - Instrumentation Engineering 

	Basics of Circuits and Measurement Systems: Kirchoff’s laws, mesh and nodal Analysis. Circuit theorems. One-port and two-port Network Functions. Static and dynamic characteristics of Measurement Systems. Error and uncertainty analysis. Statistical analysis of data and curve fitting. 

Transducers, Mechanical Measurement and Industrial Instrumentation: Resistive, Capacitive, Inductive and piezoelectric transducers and their signal conditioning. Measurement of displacement, velocity and acceleration (translational and rotational), force, torque, vibration and shock. Measurement of pressure, flow, temperature and liquid level. Measurement of pH, conductivity, viscosity and humidity. 

Analog ElectronicsCharacteristics of diode, BJT, JFET and MOSFET. Diode circuits. Transistors at low and high frequencies, Amplifiers, single and multi-stage. Feedback amplifiers. Operational amplifiers, characteristics and circuit configurations. Instrumentation amplifier. Precision rectifier. V-to-I and I-to-V converter. Op-Amp based active filters. Oscillators and signal generators. 

Digital Electronics: Combinational logic circuits, minimization of Boolean functions. IC families, TTL, MOS and CMOS. Arithmetic circuits. Comparators, Schmitt trigger, timers and mono-stable multi-vibrator. Sequential circuits, flip-flops, counters, shift registers. Multiplexer, S/H circuit. Analog-to-Digital and Digital-to-Analog converters. Basics of number system. Microprocessor applications, memory and input-output interfacing. Microcontrollers. 

Signals, Systems and Communications: Periodic and aperiodic signals. Impulse response, transfer function and frequency response of first- and second order systems. Convolution, correlation and characteristics of linear time invariant systems. Discrete time system, impulse and frequency response. Pulse transfer function. IIR and FIR filters. Amplitude and frequency modulation and demodulation. Sampling theorem, pulse code modulation. Frequency and time division multiplexing. Amplitude shift keying, frequency shift keying and pulse shift keying for digital modulation. 

Electrical and Electronic Measurements: Bridges and potentiometers, measurement of R,L and C. Measurements of voltage, current, power, power factor and energy. A.C & D.C current probes. Extension of instrument ranges. Q-meter and waveform analyzer. Digital voltmeter and multi-meter. Time, phase and frequency measurements. Cathode ray oscilloscope. Serial and parallel communication. Shielding and grounding. 

Control Systems and Process Control: Feedback principles. Signal flow graphs. Transient Response, steady-state-errors. Routh and Nyquist criteria. Bode plot, root loci. Time delay systems. Phase and gain margin. State space representation of systems. Mechanical, hydraulic and pneumatic system components. Synchro pair, servo and step motors. On-off, cascade, P, P-I, P-I-D, feed forward and derivative controller, Fuzzy controllers. 

Analytical, Optical and Biomedical Instrumentation: Mass spectrometry. UV, visible and IR spectrometry. X-ray and nuclear radiation measurements. Optical sources and detectors, LED, laser, Photo-diode, photo-resistor and their characteristics. Interferometers, applications in metrology. Basics of fiber optics. Biomedical instruments, EEG, ECG and EMG. Clinical measurements. Ultrasonic transducers and Ultrasonography. Principles of Computer Assisted Tomography. 

Basics of Circuits and Measurement Systems (Kirchoff’s laws, mesh and nodal Analysis. Circuit theorems. One-port and two-port Network Functions. Static and dynamic characteristics of Measurement Systems. Error and uncertainty analysis. Statistical analysis of data and curve fitting.)

Analog Electronics (Characteristics of diode, BJT, JFET and MOSFET. Diode circuits. Transistors at low and high frequencies, Amplifiers, single and multi-stage. Feedback amplifiers. Operational amplifiers, characteristics and circuit configurations. Instrumentation amplifier. Precision rectifier. V-to-I and I-to-V converter. Op-Amp based active filters. Oscillators and signal generators.)

Digital Electronics (Combinational logic circuits, minimization of Boolean functions. IC families, TTL, MOS and CMOS. Arithmetic circuits. Comparators, Schmitt trigger, timers and mono-stable multi-vibrator. Sequential circuits, flip-flops, counters, shift registers. Multiplexer, S/H circuit. Analog-to-Digital and Digital-to-Analog converters. Basics of number system. Microprocessor applications, memory and input-output interfacing. Microcontrollers.)

Signals, Systems and Communications (Periodic and aperiodic signals. Impulse response, transfer function and frequency response of first- and second order systems. Convolution, correlation and characteristics of linear time invariant systems. Discrete time system, impulse and frequency response. Pulse transfer function. IIR and FIR filters. Amplitude and frequency modulation and demodulation. Sampling theorem, pulse code modulation. Frequency and time division multiplexing. Amplitude shift keying, frequency shift keying and pulse shift keying for digital modulation.)

Electrical and Electronic Measurements (Bridges and potentiometers, measurement of R,L and C. Measurements of voltage, current, power, power factor and energy. A.C & D.C current probes. Extension of instrument ranges. Q-meter and waveform analyzer. Digital voltmeter and multi-meter. Time, phase and frequency measurements. Cathode ray oscilloscope. Serial and parallel communication. Shielding and grounding.)

Control Systems and Process Control (Feedback principles. Signal flow graphs. Transient Response, steady-state-errors. Routh and Nyquist criteria. Bode plot, root loci. Time delay systems. Phase and gain margin. State space representation of systems. Mechanical, hydraulic and pneumatic system components. Synchro pair, servo and step motors. On-off, cascade, P, P-I, P-I-D, feed forward and derivative controller, Fuzzy controllers.)

Qualification

Atleast first class Bachelor's degree in Engineering or Technology in Electronics & Communication Engg / Mechanical Engg / Computer Science & Engg/ Chemical Engg/ Electrical Engg./ Instrumentation Engg/ Metallurgical Engg. or first class Master’s Degree in Science in Chemistry/Physics from a recognized University in respective/relevant discipline. 

Age Limit

The upper age limit is 28 years (as on 31st May 2008) . It is relaxable for SC/ST/OBC/HH/OH candidates in respect of vacancies reserved for them as per rules in vogue. Age is also relaxable for Armed Forces Personnel as per rules in vogue. 

Nationality

Only Indian nationals need apply. 
Defence Research and Development Organisation (DRDO) 

Scientific Entry Test (SET)

DRDO’s Recruitment and Assessment Centre (RAC) conducts screening test named DRDO SET for direct recruitment of Scientist ‘B’.
DRDO invites young and energetic person endowed with a high level of creative abilities, readiness to take up new challenges and inclination to treat learning and professional development as a lifetime passion for its DRDO SET examination. 

Important Dates/Information for SET 2008

Total Vacancies: 500 (click here for subject wise breakup) 
Application forms are available from 5th May 2008 to 31st May 2008 at the designated branches of State Bank of India (SBI) 

The filled in application forms should be sent/submitted to The Director, Recruitment & Assessment Centre, Lucknow Road, Timarpur, Delhi – 110054 latest by 31st May 2008. 

In respect of applications sent by Post by candidates from Andaman & Nicobar Islands, Lakshadweep, NE Hill Region, Jammu & Kashmir, Lahul & Spiti Districts & Pangi Sub-division of Chamba District of Himachal Pradesh and abroad, closing date of receipt of applications is 10th June 2008. 
DRDO SET Paper Pattern 

Candidates will be required to appear for the DRDO SET of three hours duration. 

Each candidate appearing for the Test will be given one Question Booklet containing objective type questions. Each booklet will have two sections. 

Section ‘A’ will consist of 100 questions to test the candidate’s knowledge in the subject as per syllabus. Each question will have 4 choices one of which will be correct. Each correct answer will fetch 4 marks. For each incorrect answer 1 mark will be deducted. 

Section ‘B’ will consist of 50 questions to test the candidate’s aptitude relevant to Applied Research & Development. The standard of Section ‘B’ will be such as may be expected of Engineering Graduates/Science Post Graduates. Each question will have 4 choices one of which will be correct. Each correct answer will fetch 2 marks. For each incorrect answer 1/2 mark will be deducted. The merit list will be prepared based on the marks obtained by the candidates in Section A and Section B and this list will be used for shortlisting the candidates for interview purely on merit basis subject to minimum qualifying criteria as decided by RAC. 




