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CO1 Identify appropriate sensors and transducers to control mechatronics systems. 
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CO3 Model control systems for electro mechanical systems. 

CO4 Analyze PLC program for mechatronics systems. 

CO5 Formulate a automated mechatronics system management control. 

Program Outcomes (POs) and Program Specific Outcomes (PSOs) 

A. Program Outcomes (POs) 
Engineering Graduates will be able to : 

 PO1 
 

Engineering Knowledge: Apply the knowledge of mathematics, science, engineering fundamentals; and 

an engineering specialization to the solution of complex engineering problems. 

PO2 Problem Analysis: Identify, formulate, review research literature, and analyze complex engineering 

problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and 

engineering sciences. 

PO3 Design/Development of Solutions: Design solutions for complex engineering problems and design system 
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PO7 Environmental and Sustainability: Understand the impact of the professional engineering solutions in 

societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable 
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design documentation, make effective presentations, and give and receive clear instructions. 

PO11 Project Management and Finance: Demonstrate knowledge and understanding of the engineering and 

management principles and apply these to one’s own work, as a member and leader in a team, to manage 

projects and in multidisciplinary environments. 

PO12 Life-long Learning: Recognize the need for, and have the preparation and ability to engage in independent 

and life-long learning in the broadest context of technological change. 

B. Program Specific Outcomes (PSOs) 

PSO1 Research Culture: Read Literature, do research on new mechanical engineering problems and publish the 

results through patents, journals, conferences and symposium. 

PSO2 Core Values : Contribute core universal values and social good to the community. 
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MECHATRONICS 

UNIT-I 

2 MARKS QUESTIONS AND ANSWER 

1. Define Mechatronics. 

Mechatronics may be defined as a multi-disciplanary field of study that implies the 

synergistic integration of electronics engineering, electrical engineering, control 

engineering and computer technology with mechanical engineering for the design, 

manufacturing, analyze and maintenance of a wide of engineering products and 

processes. 

 

2. What are the components of Mechatronics system? 

 Actuators 

 Sensors 

 Input signal conditioning and interfacing 

 Digital control architectures 

 Graphical displays 

 Output signal conditing and interfacing 

 

3. What is meant by a system in mechatronics? 

The system is a group of physical components combined to perform a specific 

function. Any mechatronics devices consist of systems. 

 

4. What are the main applications of mechatronics? 

Whashing machines, dish washers, micro ovens, cameras, camcorders. 

Large scale applications: 

 Robots 

 Automatic conveyors 

 Computer-controlled machines 

 

5. Waht are the basic functions of control systems? 

 To minimize the error between the actual and the desired output 

 To minimize the time response to load changes in the system 

 

6. What are the types of control systems? 

a. Open loop systems 

b. Closed loop systems 

 

7. List down the requirements of control systems. 

i. Stability 

ii. Accuracy 

iii. Response 

 

8. Give example for closed loop and open loop systems. 

Closed loop system – Automatic water level controller 

Open loop system   -- Electric fire 

 



9. Compare open loop control and closed loop control systems. 

Open loop control systems Closed  loop control systems 

1. It is suitable where accurate 

positioning of the tools is not 

required. 

2. System is very simple. 

3. It is suitable for rough work. 

4. Error is not currently checked and 

rectified. 

1. The feed back signal controls the 

table position accurately. 

2. The system is mostly used almost 

in all automation process. 

3. It is not suitable for rough work. 

4. Error is currently checked and 

rectified. 

 

10. Sketch and name elements of feed back system. 

The basic elements of a good feed back system are 

 

  

 

 

 

 

 

 Forward path 

 Feed back path 

 Error detecting device 

 Amplifier 

 Compensating network 

 

11. Define actuator. 

An actuator is an output device which performs useful work. 

 

12. Classify actuators based on motion. 

i. Linear motion 

 Single acting cylinders 

 Double acting cylinders 

ii. Rotary motion 

 Air motors 

 Rotary actuators 

iii. Flow control valves 

 

13. Mention the various components of a hydraulic system. 

a. Motor 

b. Filter 

c. Pump 

d. Pressure regulator 

e. Control valve 

f. Piston and cylinder 

 

Control 

elements 

Forward path 

Output Input 

      Feed back path 

Error detecting device 



14. What is called pneumatic system? 

Systems using gas for power transmission are called pneumatic systems and industrial 

systems are usually based on air. 

 

15. List down the various components of a pneumatic system. 

i. Motor driven compressor 

ii. Air receiver 

iii. Directional control 

iv. Pneumatic cylinder 

 

16. What are the types of pumps used as energy source in a hydraulic system? 

i. Hydrodynamic pump (centrifugal pump) 

ii. Positive displacement pump 

a. Gear pumps 

b. Vane pumps 

c. Piston pumps 

 

17. What is the purpose of filters in hydraulic systems? 

 Filters are used to prevent dirt or dust entering important elements of the 

hydraulic system like valves, seal etc. Filters are used to remove very finer particles. 

 

18. What are the factors to be considered foe selecting compressors? 

 The type of air compressor is selected dependent upon quality of air, pressure, 

and cleanliness. 

 

19. State the purpose of providing air dryers. 

 The air is to reduce the temperature of the air to a dew point which ensures 

that the water in the air condenses and drops out easily. 

20. State the functions of a control valve 

 The primary function of a control valve is to direct and regulate the flow of 

fluid from an energy source to the various loading devices. Normally, control valves 

are used for the purpose of sensing, processing, and controlling, and involve the 

following: 

 Allowing the passage of air/ fluid and directing it to a loading line. 

 Cancel the signal by blocking its signal. 

 Alter or generate the signal. 

 Release the air atmosphere or return the fluid to tank. 

 

21. List different control valves. 

i. Directional control valves (DCVs) 

ii. Non return valves 

iii. Flow control valves 

iv. Pressure control valves  

v. Combinational valves 

vi. Solenoid valves. 

 

 

 



22. Write objectives of DVCs? 

 The directional control valves are used for controlling the passage of a fluid 

signal. This is done by generating, canceling or redirecting signals. 

 

12 MARK QUESTIONS  

1. Define open loop and closed control and explain with an example. List out the 

difference between the open and closed loop system. 

2. What is sequential control? Explain with example. 

3. Explain the working operations of pneumatic and hydraulic systems with examples 

4.  What is the purpose of direction control valve and mention its any one of the 

application 

5.  Explain with the working operations of rotary actuators with linear cylinder and vane 

type semi rotary systems. 

6. Briefly explain with the different types of cam and in its displacement diagram 

7. What is discrete processes controllers? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



UNIT-II 

2 MARK QUESTIONS AND ANSWER 

1. What is the purpose of a sensor? 

Sensor is used for an element which produces a signal relating to the quantity being 

measured. I.e., an electrical resistance temperature element, the quantity being 

measured is temperature and the sensor transforms an input of temperature into a change 

in resistance. 

 

2. Define transducer? 

The term transducer is often used in place of the term sensor. Transducer are 

defined as elements that when subject to some physical change experience a related 

change. Thus, sensors are transducers. 

 

3. What are the terms that define the performance of the transducers? 

The terms are, 

a. Range and span 

b. Error 

c. Accuracy 

d. Sensitivity 

e. Hysteresis error 

f. Non – linearity error 

g. Repeatability / reproducibility 

h. Stability 

i. Dead band / time 

j. Resolution 

k. Output impedance. 

 

 4. Write about the static characteristics? 

      The static characteristics are the values given when the steady – state conditions 

      occur. i.e., the values given when the transducer has settled down after having received 

      some input. 

 

5. Write about dynamic characteristics? 

The dynamic characteristics refer to the behavior between the time that the input 

value changes and the times that the value given by the transducer settles down to the 

steady – state value. Dynamic characteristics are stated in terms of the response of the 

transducer to inputs in particular forms. 

 

6. What are the terms that you can find from the dynamic characteristics? 

The terms are, 

a. Response time 

b. Time constant 

c. Rise time 

d. Settling time. 

 

  7. What is a displacement sensor? 

      Displacement sensors are concerned with the measurement of the amout by which 

      some object has been moved. 

8. What is a position sensor? 

Position sensors are concerned with the determination of the position of some 

object with reference to some reference point. 

 

9.  What is a proximity sensor? 

 Proximity sensors are a form of position sensor and are used to determine when 

 an object has moved to within some particular critical distance of the sensor. 



 

10. What are the two basic types of the displacement and the position transducers? 

The two basic types are, 

a. Contact sensors 

b. Non contacting sensors. 

   

11. Write about the contact sensors?  

        In contact sensors the measured object comes into mechanical contact with the 

        sensor. For those linear displacement methods involving contact, there is usually a 

        sensing shaft, which is in direct contact with the object being monitored by a sensor. 

 

  12.What is the use of the contact sensors? 

       The movement of the shaft may be used to cause changes in electrical voltage, 

        resistance, capacitance, or mutual inductance. For angular displacement methods 

        involving mechanical connection, the rotation of a shaft might directly drive, through 

       gears, the rotation of the transducer element. 

 

13. Write about the strain – gauged element? 

The electrical resistance strain gauge is a metal wire, metal foil strip, or a strip of 

semiconductor material, which is wafer – like and can be stuck onto surfaces like a 

postage stamp. 

 

  14.What is gauge factor? 

       When the strain – gauged element is subjected to strain, its resistance R changes, 

        the fractional change in resistance R/R being proportional to the strain. 

        i.e. R/R = G, where G, the constant of proportionality is termed as the gauge 

        factor. 

 

15. Write about the gauge factors for different types of strain gauges? 

The gauge factor of metal wire or foil strain gauges with the metals generally used 

is about 2.0. Silicon p – and n – type semiconductor strain gauges have gauge factors of 

about + 100 or more for p- type silicon and – 100 or more for n – type silicon. 

 

16. What is the capacitance of a parallel plate capacitor? 

The capacitance of a parallel plate capacitor is given by, 

C = εr ε0A/d 

Where,  εr the relative permittivity of the dielectrio between the plates. 

ε0– a constant called the permittivity of free space 

A – the area of overlap between the two plates 

d – the plate separation. 

 

17. Write about LVDT? 

The Linear Variable Differential Transformer consists of three coils 

symmetrically spaced along an insulated tube. The central coil is the primary coil and the 

other two are identical secondary coils, which are connected in series in such a way that 

their outputs oppose each other. 

 

18. How does an LVDT work? 

When there is an alternating voltage input to the primary coil, alternating e.m.f.s 

are induced in the secondary coils. With the magnetic core central, the amount of 

magnetic material in each of the secondary coil is the same. 

 

19. What are the uses of LVDT? 

The uses are as follows. 

a. Widely used as primary transducers for monitoring displacements. 



b. Also used as secondary transducers in the measurement of force, weight and 

pressure. 

 

20. Write about inductive proximity switch? 

Inductive proximity switch consists of a coil wound round a core. When the end 

of the coil is close to a metal object is inductance changes. This change can be monitored 

by its effect on a resonant circuit and the change used to trigger a switch. It can only be 

used for the detection of metal objects and is best with ferrous metals. 

 

21. What is an encoder? 

An encoder is a device that provides a digital output as a result of a linear or angular 

displacement. 

 

22. What are the two types of position encoders? 

The two types of position encoders are, 

a. Incremental encoders 

b. Absolute encoders. 

 

 23. What is an incremental encoder? 

       An incremental encoder is used for the measurement of angular displacement. A 

       beam of light passes through slots in a disc and is detected by a suitable light sensor. 

       When the disc is rotated, the sensor produces a pulsed output with the number of pulses 

       being proportional to the angle through which the disc is rotated. Hence, the angular 

       position of the disc is determined. 

 

24. Write about absolute encoder? 

An absolute encoder is used for the measurement of angular displacement. This 

gives an output in the form of a binary number of several digits, each such number 

representing a particular angular position. The rotating disc has three concentric circles 

of slots and three sensors to detect the light pulses. 

 

25. What are the uses of photosensitive devices? 

Photosensitive devices can be used to detect the presence of an opaque object by 

it breaking a beam of light or infrared radiation, falling on such a device or by detecting 

the light reflected back by the object. 

 

26. Write about Hall effect sensors? 

When a beam of charged particles passes through a magnetic field, forces act on 

the particles and the beam is deflected from its straight line path. A current flowing in a 

conductor is like a beam of moving charges and thus can be deflected by a magnetic 

field. 

 

27. What is Hall co-efficient? 

The transverse potential difference is given by, 

BI 

V = KH 

T 

Where, KH = Hall co-efficient, 

B = Magnetic flux density at right angles to the plate, 

I = Current 

T = Plate thickness. 

 

28. What is a tachogenerator? 

A tachogenerator is used to measure angular velocity. Variable reluctance 

tachogenerator consists of a toothed wheel of ferromagnetic material, attached to the 



rotating shaft. As the wheel rotates, the teeth move past the coil and the air gap between 

the coil and the ferromagnetic material changes and so the flux. The resulting cyclic 

change in the flux produces an alternating e.m.f. in the coil. 

 

29. Write about pyroelectric sensor? 

A pyroelectric sensor consists of a polarized pyroelectric crystal with thin metal 

film electrodes on opposite faces. Ions are drawn from the surrounding air and electrons 

from any measurement circuit connected to the sensor to balance the surface charge. 

 

30. Write about the principle of load cell? 

Force – measuring transducer is based on the use of electrical resistance strain 

gauges to monitor the strain produced in some member when stretched, compressed or 

bent by the application of the force. The arrangement is referred to as load cell. 

 

31. Write about piezoelectric sensors? 

Piezoelectric materials when stretched or compressed generate electric charges 

with one face of the material becoming positively charged and the opposite face 

negatively charged. As a result, a voltage is produced. 

 

32.  What are the applications of the tactile sensor? 

A tactile sensor is a particular form of pressure sensor. Such a sensor is used on the   

‘fingertips’ of robotic hands to determine when a ‘hand’ has come into contact with 

an object. They are also used for touch display screens where a physical contact has to be 

sensed. 

 

33. Write about the tactile sensor? 

Two layers of the film are used and are separated by a soft film, which transmits 

vibrations. The lower PVDF film has an alternating voltage applied to it and this results 

in mechanical oscillations of the film. These vibrations cause an alternating voltage to be 

produced, when pressure is applied to the upper PVDF film. 

 

12 MARK QUESTIONS  

1. What is transducer? Explain with examples the following terms related to transducer. 

a) Range span and errors 

 b) Accuracy and stability  

 c) Sensitivity and repeatability 

  d) Resolution and dead time 

2. Explain with dynamic characteristics of a transducer. Explain in detail about the 

selection of a sensor 

3. Explain the principle and operations of LVDT with neat sketch 

4. What are the devices used for the measurement of temperature? Explain with the 

thermocouple type of sensor for measuring temperature. 

5. Explain the principle and operations of any one type of light sensors 

6. Name the elements that can be used as position, displacement and proximity sensor 

and explain its operations in details. 

7. Explian briefly with the working of mechanical switching devices 

a) Solenoids                                  

b) Relays 



8. Explian briefly D.C motor control by using MOSFETs 

9. Discuss briefly the electronic controls of A.C motors. 

10. What are servo motors? Explain briefly. 

 

 

UNIT-III 

2 MARK QUESTIONS AND ANSWER 

1. What is a PLC? 

A programmable Logic Controller (PLC) is defined as a digital electronic device 

that uses a programmable memory to store instructions and to implement functions such 

as logic, sequencing, timing, counting and arithmetic in order to control machines and 

processes. 

 

2. What is main advantage of PLC? 

PLC’s have great advantage that it is possible to modify a control system without 

having to rewire the connections to the input and output devices. 

 

3.  What are the features of PLC as a controller? 

The features of PLC as a controller are, 

a. They are rugged and designed to withstand vibrations, temperature, humidity 

and noise. 

b. The interfacing for inputs and outputs is inside the controller. 

c. They are easily programmed and have an easily understood programming language. 

 

 4. Write about the architecture of a PLC? 

      It consists essentially of a central processing unit (CPU), memory and 

      input/output circuitry. The CPU controls and processes all the operations within the 

      PLC. It is supplied with a clock with a frequency between 1 and 8 MHz. It also has a bus 

      system, memory and input/output units, a system ROM for permanent storage, RAM for 

      the users program and temporary buffers. 

 

5. How are programs entered? 

Programs are entered into the input / output unit from a panel, which can vary 

from small keyboards with liquid crystals to those using a visual display unit (VDU) with 

keyboard and screen display. Alternatively, the programs can be entered into the system 

by means of a link to a PC. 

 

6. Write about the input / output channels? 

The input/output channels provide signal conditioning and isolation functions so 

that sensors and actuators can be generally directly connected to them without the need 

for other circuitry. Common input voltages are 5 V and 24V. Common output voltages 

are 24 V and 240 V. 

 

7. Write about the relay? 

With the relay type, the signal from the PLC output is used to operate a relay and 

so is able to switch currents of the order of a few amperes in an external circuit. The 

relay isolates the PLC from the external circuit and can be used for both D.C. and A.C. 

switching. Relays are, however, relatively slow to operate. 

 

8. What are optoisolators? 

Optoisolators are used with transistor switches to provide isolation between the 

external circuit and the PLC. They are also used to provide isolation. 

 

9. What is ladder programming? 

The ladder programming involves each program task being specified as though a 



rung of a ladder. Thus such a rung could specify that the state of switches A and B, the 

inputs, be examined and if A and B are both closed then a solenoid, the output is 

energized. 

 

10. What are the methods used for input / output processing? 

There are two methods used for input / output processing. They are 

a. Continuous updating 

b. Mass input/output copying. 

 

11. What is continuous updating? 

      This involves the CPU scanning the input channels as they occur in the program 

       instructions. Each input point is examined individually and its effect on the program 

      determined. Each input is scanned with a 3 ms delay, before the program has the 

      instruction for a logic operation to be executed and an output to occur. This process is 

      called continuous updating. 

 

12. What is the disadvantage of continuous updating? 

      Because of the 3 ms delay in the continuous updating on each input, the time 

      taken to examine several hundred input/output points can become comparatively long. 

 

13. Write about the mass input/output copying? 

      To allow a more rapid execution of a program, a specific area of RAM is used as 

      a buffer store between the control logic and the input/output unit. At the start of each 

      program cycle the CPU scans all the inputs and copies their status into the input/output 

      address in RAM. At the end of each program cycle all the outputs are transferred from 

      RAM to the output channels. The outputs are latched so that they retain their status until 

      the next updating. 

 

14. What is a LATCH circuit? 

      The term latch circuit is used for the circuit used to carry out such an operation. It 

      is a self – maintaining circuit in that, after being energized, it maintains that state until 

      another input is received. It remembers its last state. 

 

15. Define the term point and delay–on? 

      The term point is used for a data point and so is a timing, marker (internal relay) 

      or counter element. Thus, the 16 points for timers means that there are 16 timer circuits. 

      The term delay on is used to indicate that this type of timer waits for a fixed delay 

      period before turning on. 

 

16. Write about timer circuit? 

      A timer circuit is specified by stating the interval to be times and the conditions or 

      events that are to start and / or stop the timer. They are commonly regarded as delays 

      with coils which, when energized, result in the closing or opening of input contacts after 

      some preset time. 

 

17. Write about internal relays? 

      The term internal relay, auxiliary relay or marker is used for what can be 

      considered as an internal relay in the PLC. These behave like relays with their associated 

      contacts, but in reality are not actual relays with their associated by the software of the 

      PLC. Internal relays are often used when there are programs with multiple input 

      conditions. 

 

18. Write about counters? 

      Counters are used when there is a need to count a specified number of contact 

      operations. Example – where items pass along a conveyor into boxes, and when the 



      specified number of items has passed into a box the next item is diverted into another 

      box. 

 

19. What is an up counter? 

      An up counter would count up to the preset value i.e., events are added until the 

      number reaches the set value. When the set value is reached the counters contact changes 

      state. 

20. What is a down counter? 

      Down counter means that the computer counts down from the preset value to zero 

      i.e., events are subtracted from the set value. When zero is reached the counters contact 

      changes state. 

 

21. Write about shift register? 

      The term shift register is used because the bits can be shifted along by one bit 

      when there is a suitable input to the register. 

 

22. What are the inputs of shift register? 

      There are three inputs of shift register. They are, 

      a. One to load data into the first element of the register (OUT). 

      b. One as the shift command (SFT). 

      c. One for resetting(RST). 

 

23. What the operations that are carried out with a PLC on data words? 

      The operations that are carried out with a PLC on data words are, 

      a. Moving data 

      b. Comparison of magnitudes of data 

      c. Arithmetic operations such as addition and subtraction 

      d. Conversions between binary coded decimal (BCD), binary and octal. 

 

24. What are the criteria need for the selection of a PLC? 

      The criteria needed for the selection of a PLC are the following. 

       a. Input/output capacity is required. 

       b. Types of inputs/outputs are required. 

       c. Size of memory required. 

       d. Speed and power is required for the CPU. 

 

12 MARK QUESTIONS  

1. What are the advantages of PLC over a relay control system? 

2. What are the logic functions used for switches in serious and in parallel? 

3. Write a relay diagram, given that two push button switches turn on an output device 

when both seitchws are closed. 

4. Describe three basic elements of an I/O address. 

5. Write a ladder diagram logic program for following condition: 

a. Turn on a light, 20s after switch S1 has been turn on 

b. Turn on lights only for 20s after switch S1 has been turned on 

c. Turn off light after 20 seconds of switch S1 has been turned off. 

6. Design an operational amplifier circut that can be used to produce an output that 

ranges from 0 t0 -5 V when the input goes from 0 to 100 mV. 

7. Write the types of amplifier. Explain with neat skecth. 

 

 

 



 

UNIT-IV 

2 MARK QUESTIONS AND ANSWER 

1. What is microprocessor? 

The microprocessor is a program controlled semiconductor device (IC), which fetches 

(from member), decodes and executes instructions. It is used as CPU (Central 

processing Unit) in computers 

 

2. What are the advantages of microprocessor? 

Microprocessors are now rapidly replacing the mechanical cam operated controller 

and being used in general to carry out control functions. They have the greater 

advantage that a greater variety of programs became feasible. 

3. What are types of registers? 

 Registers can be classified as: 

 1. General purpose registers 

 2. Temporary registers         a) Temporary data register   b) W and Z registers 

 3. Special purpose register 

     A) Accumulator    b) Flag registers   c) Instruction register 

       4. Sixteen bit registers 

     a) Program counter (PC)   b) Stack pointer (SP) 

 

4.  What is Program counter (PC)? 

 The program counter is a special purpose register which, at a given time , stores the 

address of the next instruction to be fetched. Program counter acts as a pointer to the 

next instruction. 

5. What is stack pointer (PC)? 

The struck is a reserve area of the memory in the RAM where temporary information 

may be stored. A 16-bit stack pointer is used to hold the address of the mosses recent 

stack entry. 

 

6. What is addressing? 

Every instruction of a program has to operate on a data. The method of specifying the 

data to be operated by the instruction is called Addressing. 

 

7. What is immediate addressing? 

In immediate addressing mode, the data is specified in the instruction itself. The data 

will be a part of the program instruction. 

 Example: MVIB, 3EH-Move the data 3EH given in the instruction to B-register. 

 

8. What is direct addressing? 

In direct addressing mode, the address of the data is specified in the instruction. The 

data will be in memory, in this addressing mode, the program instruction and data can 

be stored in different memory blocks. 

Example: LDA 1050H- Load the data available in memory location 1050H in 

accumulator 

9. What is register addressing? 

  In register addressing mode, the instruction specifies the name of the register in 

which the data is available. 



Example: MOVA, B-Move the content of B-register to A-register. 

 

10.  What are the two types of memories? 

The two types of memories are, 

a. Static memory (SRAM) 

b. Dynamic memory (DRAM) 

 

11. Write about the SRAM? 

a. This memory is made up of flip – flops, and it sores the bit as a voltage. 

b. Each memory cell requires six transistors. 

c. The memory chip has low density, but high speed. 

d. More expensive, and consumes more power. 

e. Also known as cache memory. 

 

13. What are the advantages of DRAM? 

The advantages of DRAM are, 

a. This memory is made up of MOS transistor gates and it stores the bit as a 

charge. 

b. It has high density. 

c. Low power consumption 

d. Cheaper than static memory 

e. Economic to use when the system memory size is atleast 8K for small 

systems. 

 

14. What are the disadvantages of DRAM? 

The disadvantages of DRAM are, 

a. The charge (bit information) leaks. 

b. Stored information needs to be read and written again every few 

milliseconds this is called refreshing the memory. 

c. Requires extra circuitry, adding to the cost of the system. 

 

15. What is flash memory? 

The flash memory must be erased either in its entirely or at the sector level. 

The memory chips can be erased and programmed atleast a million times. The 

power supply requirement for programming these chips 2was around 12V, but 

now chips are available that can be programmed using a power supply as low as 

1.8 V. Hence, this memory is ideally suited for low – power systems. 

 

16. What is meant by CNC? 

CNC is a microprocessor based control system that accepts a set of program 

instructions, processes and sends output control information to a machine tool, 

accepts feedback information acquired from a transducer placed on the machine tool 

and based both on the instructions and feedback, assures that proper motion, speed 

and operation occur. 

17. What are the various functions of microprocessor in CNC systems? 

It effects control system functions and peripheral devices for data communication, 

machine tool interfacing and machine tool status monitoring. 

 

18. What are the various types of CNC control schemes used depending on the 

positioning and motion? 

Point to Point control and Continuous Path Control. 

19. What are the various types of interpolations to carry out continuous path controls? 

Interpolations – Linear, Circular, Helical and Parabolic 



20. Distinguish between open loop and closed loop CNC systems. 

Open Loop CNC systems Closed Loop CNC systems 

A microprocessor based control system 

that accepts set of instructions and sends 

output control information to a machine 

tool. 

 

It does not have proper motion, speed and 

operation. 

A microprocessor based control system 

that accepts set of instructions and sends 

output control information to a machine 

tool, accepts feedback information from 

the transducer. 

It assures proper motion, speed and 

operation. 

 

21. What are the types of CNC controllers available in CNC machines? 

Automatic Acceleration / Deceleration control, Feed rate control, Interpolation and 

servo computation control, Sequence control. 

 

 

 

22. Distinguish between incremental and absolute measuring devices. 

Incremental measuring device Absolute measuring device 

The datum can be selected anywhere 

along the length of the scale and hence at 

any position within the working range of 

the machine tool. 

The datum is fixed and unique within the 

working range of the machine tool. 

It can be varied only within certain limits. 

This situation is necessary for machines 

that perform a single stroke operation. 

No such situation arises due to datum is 

fixed. 

 

23. What is contouring? 

It is the most complex, the most flexible and expensive type of machine tool control. 

It is capable of performing both Point to Point control and straight cut operations. It 

has the capacity for simultaneous control of more than one axis movement of the 

machine tool. 

24. What is meant by Linear and Circular Interpolation? 

Linear Interpolation is the most basic and used when a straight line path is to be 

generated in continuous path NC. Two or three axis linear interpolation routines are 

sometimes distinguished in practice. 

Circular Interpolation schemes have been developed that permit the programming of a 

path consisting of a circular arc by specifying the following parameters of the arc: the 

coordinates of its end points, the coordinates of its center, its radius and direction of 

the cutter along the arc. 

 



12 MARK QUESTIONS  

1. Distinguish between micro controller and micro processor. 

2.  Explain the architecture of 8051. 

3. Explain the various types of addressing modes 

4. Explain in brief adaptive control system. 

5. Explain the various types of interpolation systems. 

6. Explain  the two axis contouring system 

 

UNIT-V 

2 MARK QUESTIONS AND ANSWER 

1.  What are the number of stages in the design process? 

The design process can be considered as a number of stages. 

They are, 

a. The need 

b. Analysis of the problem 

c. Preparation of a specification 

d. Generation of possible solutions 

e. Selections of a suitable solution 

f. Production of a detailed design 

g. Production of working drawings. 

 

2.   What are the advantages of the microprocessor controlled system? 

      The microprocessor controlled system can cope easily with giving precision and 

      programmed control. The system is much more flexible. This improvement in flexibility 

      is a common characteristic of Mechatronics systems when compared with traditional 

      systems. 

 

3. What is the advantage of using PLC solution over mechanical solution? 

A PLC solution could involve the arrangement with the given ladder program. 

This would have the advantage over the rotating cam of having off and on times which 

can be adjusted by purely changing the timer preset values in the program whereas a 

different cam is needed if the times have to be changed with the mechanical solution. 

 

4. What are the axes of a pick and place robot? 

The robot has three axes about which motion can occur. 

a. Rotation in a clockwise or counter clockwise direction of the unit on its base. 

b. Arm extension or contraction and arm up or down. 

c. Gripper can open or close. 

 

 5.  How do the movements of robot take place? 

     Clockwise rotation of the unit might result from the piston in a cylinder being 

     extended and the counter clockwise direction by its retraction. Likewise the upward 

     movement of the arm might result from the piston in a linear cylinder being extended and 

     the downward motion from it retracting, the extension of the arm by the piston in another 

     cylinder extending and its return movement by the piston retracting. 

 

6. What is the use of PLC in automatic car park system? 

An illustration of the use of a PLC in the coin operated barriers for a car park. 

The in-barrier is to open when the correct money is inserted in the collection box and the 

out – barrier is to open when a car is detected at the car park side of the barrier. 

 

 



7.  How does a car park barrier works? 

When a current flows through the solenoid of valve, the piston in a cylinder 

moves upwards and causes the barrier to rotate about its pivot and rise to let a car 

 

12 MARK QUESTIONS  

1. Explain the various stages in designing Mechatronics system. 

 2. Briefly explain traditional and Mechatronics designs. 

3. Compare the traditional and Mechatronics design. 

4. Explain possible design solutions. 

5. Describe the two configurations of stepper motor in operation. 

6. How simple weighing works using traditional mechanical system? 

7. Explain the working of a weighing scale using Mechatronics solution compare this overall 

traditional mechanical system. 

8. Describe pick and place robot with its movements. 

9. Explain the working of an automatic car parking system with neat sketch. 

10. Describe engine management system. 

 

 

 

 


