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TWO MARKS QUESTIONS 

 

UNIT I: INTRODUTION 

PART-A 

1. Define mechatronics and mechatronics system? 

Mechatronics is a multidisciplinary function, which is an integration of Mechanics and Mechanical 

Engineering, Electronics, Computer technology, Information Technology to produce or enhance products 

and system. 

2. What are the elements in typical mechatronics system? 

(i) Actuators and Sensors 

(ii) Signals and Conditioning 

(iii) Digital Logic Systems 

(iv) Software and Data acquisition systems 

(v) Computer and Display Devices. 

3. What are the main applications of mechatronics? 

(i) NC and CNC machine tools, rapid prototyping & robots 

(ii) Computer disk drives & VCR/DVD drives 

(iii) Automatic washing machines, dish washer, microwave ovens 

(iv) Automatic teller machine (ATM) 

(v) Automatic/digital camera 

4. Advantages of mechatronics 

(i) Cost effective and good quality products 

(ii) High degree of flexibility to modify or redesign 

(iii) Very good performance characteristics 

(iv) Wide area of application 

(v) Great productivity in case of manufacturing organisation 

(vi) Greater extend of machine utilization 

5. Disadvantages of mechatronics 

(i) High initial cost  

(ii) Need of skilled labours 

(iii) Complexity in identification and correction of problems in the systems 

6. Scope of mechatronics 

(i) Better design planning (CAD) 

(ii) Better process planning (CAPP) 

(iii) Reliable and quality control oriented manufacturing (CIM) 

(iv) Intelligent process control 

(v) Acquisition (monitoring) 

7. Define sensor? 

Sensor is a device which coverts any form of physical signal into electrical signal. 

8. Classification of sensors? 

                                   Based on power requirement:  

 Passive sensors 

 Active sensors 

                                   Based on the type of output signal:  
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 Analog sensors 

 Digital sensors 

                                  Based on relationship b/n the i/p and o/p:  

 Primary sensors 

 Secondary sensors 

                                     Based on the quantity to be measured: Displacement sensors 

 Proximity sensors 

 Force and Pressure sensors 

 Velocity and Acceleration sensors 

 Flow sensors 

 Level sensors 

 Temperature sensors 

 Light sensors 

9. Characteristics of sensors? 

(i)Static characteristics of an instrument are the parameters which are more or less constant or varying 

very slowly with time. 

(ii)Dynamic characteristics of an instrument are the parameters which are varying with time. 

10. Define performance terminology 

(i) Static: Range, Span, Error, Accuracy, Sensitivity, Hysteresis, Linearity,     Stability, Repeatability 

and Reproducibility, Resolution, Zero Drift. 

(ii) Dynamic: Response time, Time constant, Setting time, Rise time. 

11. What is meant by steady and transient state? 

 An output whose magnitude has a definite repeating time cycle is called steady state periodic. 

 An output whose magnitude does not repeat with time is known as transient state. 

12. Define error 

Error is the difference between a measured value and the true input value. 

                  Error = Measured value – True input value 

13. What is hysteresis? 

Hysteresis is defined as the maximum differences in output for a given input when this value is approached 

from the opposite direction. It is a phenomenon which shows different outputs when loading and 

unloading. 

14. Define Repeatability and Reproducibility? 

Repeatability may be defined as the ability of the sensor to give same output reading when the same input 

value is applied repeatedly under the same operating condition. 

Reproducibility may be defined as the degree of closeness among the repeated measurements of the output 

for the same value of input under the same operating conditions at different times. 

15. List down the position sensors? 

(i) Limit switches 

(ii) Photoelectric switches 

(iii) Proximity sensor 

(iv) Backpressure sensor 

(v) Pressure sensor 

16. List down some of displacement sensors? 

(i) Potentiometer displacement sensors 

(ii) Inductive displacement sensors (LVDT) 

(iii) Capacitive displacement sensors 
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17. List down some of velocity sensors? 

(i) Tachogenerator  

(ii) Incremental encoder 

18. What is tachogenerator? 

Tachogenerators or tachometers are used to measure the angular velocity of a rotating shaft or object. 

Tachogenerators converts speed of rotation directly into an electric signal. It is used to convert angular 

speed into a directly dependent voltage signal. 

19. What are position sensors? 

                  Position sensors are those sensors which determine the position of the object of interest with reference to 

some reference point. Position sensors can be either linear or angular. 

20. What are displacement sensors? 

     Displacement sensors are those sensors which measures the variation of position of a body. 

Displacement sensors are designed to give a quantitative measurement of the displacement being 

measured. 

       21. What is a system? Give an example. 

                  A system can be considered as a box, which has an input, and an output and where it is not concerned 

with what goes on inside the box but only the relationship between the output and the input. Example: A 

motor may be thought of as a system, which has as its input electric power and as output the rotation of a 

shaft. 

       22. What is the larger scale application of Mechatronics? 

    A larger scale application of Mechatronics is a Flexible Manufacturing engineering System (FMS) 

involving computer – controlled machines, robots, automatic material conveying and overall supervisory 

control. 

23. 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. 

24. Write about LVDT ant its uses? 

     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. 

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. 

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. 

PART-B (13 MARK) 

1. Briefly explain any two mechatronics systems with examples. 

2. Describe the rotary type potentiometer. 

3. How is the capacitance measurement used for displacement? 

4.  How mechatronics discipline has evolved? Explain the evolution stages. 

5. Explain the following terms: Sensitivity and hysteresis error.              
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6. Briefly explain about Eddy current sensor and Hall Effect sensor? 

7. Explain the working principle of potentiometer sensors. 

8. Describe the static and dynamic characteristics of sensor? 

9. Briefly explain about temperature sensor and light sensors? 

10. Explain about the selection of sensors? 

PART – C (15 MARK) 

1. Discuss the elevation of mechatronics systems and its application in industry. 

2. Compare the potentiometer with LVDT in displacement measuring. 

3. Discuss about sensitivity, hysteresis error, stability and resolution. 

4. Describe the building blocks of a mechatronics systems, indicating various modules involved in it? 

UNIT II: 8085 MICROPROCESSOR AND 8051 MICROCONTROLLER 

PART-A 

1. Define microprocessor? 

   The microprocessor is a programmable integrated device that has computing and decision-making capability 

similar to that of CPU.  

2. How microcontrollers are differing from microprocessors? 

   Microprocessors and microcontrollers are similar but the architecture of both differs in the applications 

domains. Microprocessors are employed for high speed applications. Whereas microcontrollers are employed 

in automation and control applications. 

3. Types of addressing modes? 

(i) Immediate addressing mode 

(ii) Register addressing mode 

(iii) Direct addressing mode 

(iv) Indirect addressing mode 

(v) Indexed addressing mode 

4. Immediate addressing mode 

In this addressing mode, the source operand is a constant. In immediate addressing mode, as the name 

implies, when the instruction is assembled, the operand comes immediately after the opcode 

 Ex: MOV A, #25H ; load 25H into A 

  MOV B, # 40H ; load 40H into B 

 

5. Register addressing mode? 

Register addressing mode involves the use of registers to hold the data to be manipulated. 

 Ex: MOV A, R0 ; copy the content of R0 into A 

  ADD A, R5 ; add the content of R5 to content of A. 

6. Direct addressing mode? 

We can direct addressing mode to access data stored in RAM 

Ex: MOV 56H, A ; save content of A in RAM location 56H 

7. Indirect addressing mode? 

In the indirect addressing mode, a register is used as a pointer to the data. If the data is inside the CPU, only 

registers R0 and R1 are used for this purpose. 

 Ex:  MOV a, @R0 ; move content of RAM location whose  

    ; Address is held by R0 into A 

8. Indexed addressing mode? 

Indexed addressing mode is widely used in accessing data elements of look-up table entries located in the 

program ROM space of the 8051. 
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 Ex: MOVC A, @A+DPTR  

9. What is microcontroller? 

It provides extra features like interrupts, bit addressability, and an enhanced set of instructions which make 

the chip very powerful and cost effective. 

10. How will the processor know whether the 4kb of on-chip ROM if used? 

       The processor will come to know whether the user wants to use the internal ROM or not from the status 

of the EA pin. If this pin is pulled low, it means that the user does not want to use does not want to use the 

internal ROM available. 

11. What is the purpose of Accumulator? 

     ACC is the accumulator. There are many instructions that use the accumulator as the destination. In 

nearly all arithmetic operations, ACC is used as one of the operands and after the operation, the result is also 

stored in the ACC. 

   12. What are the types of branching instructions? 

            1. Jump instruction 

            2. Call and return instruction 

            3. Restart instruction 

   13. What is Data pointer register? 

      The data pointer register consists of a high (DPH) and the low byte (DPL) function to hold 16bit address. 

It may be manipulated as a 16bit data register or as independent 8-bit registers. It serves as a base register in 

indirect jump loop up table instructions and external data transfer. 

 14. What is Trap? 

        The trap is a non-mask able interrupt of 8085. It is not disabled by processor reset or after recognition of 

interrupt. 

15. What is interrupt Acknowledge cycle? 

   The interrupt acknowledge cycle is a machine cycle executed by 8085 processor to get address of the 

interrupt service routine in order to service the interrupt device. 

16. What is the need for timing diagram? 

     The timing diagram provides information regarding the status of the various signals, when a machine 

cycle is executed. The knowledge of timing diagram is essential for system designer to select matched 

peripheral devices like memory, I/O device, etc from a microprocessor system. 

   17. What is opcode fetch cycle? 

    The opcode fetch cycle is a machine cycle executed to fetch the opcode of instructions stored in the 

memory. Each instruction start with opcode fetches machine cycle. 

18. List the features of 8051 microcontroller? 

 Single supply +5V operation using HMOS technology 

 4096 bytes program memory on-chip 

 128 data memory on chip 

 4 register bank 

 2 multiple modes, 16 bit timer/counter 

 Boolean processing capabilities 

19. What is program counter and in its significance? 

         The program counter keeps track of program execution, to execute a program the starting address of the 

program is loaded into the program counter. The PC sends out an address to fetch a byte of instruction from 

memory and increment its content automatically. 

20. Why data bus is bidirectional? 
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         The microprocessor has fetch the data from memory or input device for processing and after processing 

it has to store the data in memory or output device. Hence the data bus is bidirectional.   

21. Write about buffer? 

   The buffer is a logic circuit that amplifies the current or power. It has one input line and one output line. 

The logic level of the output is the same as that of the input, logic 1 input provides 1 output. The buffer is 

used primarily to increase the driving capability of a logic circuit. It is also known as driver. 

22. Define looping? 

   The programming technique used to instruct the microprocessor to repeat tasks is called looping. A loop is 

set up by instructing the microprocessor to change the sequence of execution and perform the task again. This 

process is accomplished by using Jump instructions. 

          

PART-B (13 MARK) 

1. Explain the 8085 microprocessor with architecture? 

2. Draw the pin diagram of 8085 µp and explain the function of each pin.  

3. What are the Addressing modes for 8085 microprocessor? Explain it with examples. 

4. Draw the timing diagram for 8085 microprocessor. 

5. List and explain the instruction set for 8085 microprocessor? 

6. Explain the 8051 microcontroller with block diagram? 

7. What are the Addressing modes for 8051 microcontroller? Explain it with examples. 

8. List and explain the instruction set for 8051 microcontroller? 

9. Draw the block diagram for 8051 microcontroller? 

PART – C (15 MARK) 

1. Discuss in detail about timing diagram for 8085 microprocessor 

2. Compare microprocessor and microcontroller with one application  

3. Sketch the functional block diagram of 8085 µp and explain their functions. 

4. Discuss about the Addressing modes for 8051 microcontroller? Explain it with examples. 

 

 

UNIT III: PROGRAMMABLE PERIPHERAL INTERFACE 

PART-A 

1. List the three basic modes of operation that can be selected by the software? 

 Basic Input/Output 

 Storbed Input/Output 

 Strobed Bidirectional Bus 

2. Why Programmable Peripheral Interface is needed? 

                 Thus every time one need to interface a device to the microprocessor, special circuit development may be 

necessary. This problem was foreseen by the microprocessor manufactures, and hence specialized IC chips 

were designed and manufactured. 

3. Illustrate the use of the microprocessor that accepts inputs from eight different systems about their 

security settings? 

         The input may be assembled in one byte, each bit representing the security status of one system. 

Similarly, the On/Off command may be represented in one byte, each bit representing the command for one 

system. 

4. How can a key pressed is identified? 
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       A key closure can be determined easily by supplying a voltage at one of the two points and finding out 

the voltage at the other point. For interfacing to microprocessor, one point is connected to +5V and other 

point is connected to sense voltage. 

5. Why in keyboard it is not adopted for more number of keys?                      

                  A 64-bit key keyboard will require eight 8-bit ports for the output points.To solve such problems, the 

keyboard is arranged as a matrix consisting of rows and columns. 

6. Application of PPI? 

                 Thus every time one need to interface a device to the microprocessor, special circuit development may be 

necessary. This problem was foreseen by the microprocessor manufactures, and hence specialized IC chips 

were designed and manufactured. 

7. Write about each bit representing? 

                  The input may be assembled in one byte, each bit representing the security status of one system. 

Similarly, the On/Off command may be represented in one byte, each bit representing the command for one 

system. 

8. State the working of keyboard? 

                    A key closure can be determined easily by supplying a voltage at one of the two points and finding out 

the voltage at the other point. For interfacing to microprocessor, one point is connected to +5V and other 

point are connected to sense voltage. 

 

9. Why 8255 IC is called programmable device? 

                  8255 IC is called programmable peripheral interface since its internal ports namely port A, port B and 

port C can be programmed to act either as input port or output port. Also 8255 can be programmed to 

operate in bit set and reset (BSR) mode or input and output (I/O) mode.  

     10. What is the need of port? 

                  The I/O devices are generally slow devices and their timing characteristics do not match with processor 

timings. Hence the I/O devices are connected to system bus through the ports. 

     11. Define PPI? 

                     PPI is a programmable peripheral interface(IC 8255). It is programmable parallel I/O device that can 

be programmed to transfer data between microprocessor and I/O device. It has three ports A, B and C can 

be programmed to operate in different mode. 

12. What is Hand shake port? 

 The port is used for checking the signals between I/O device and port or between port and 

processor for checking various conditions of the device is called hand shake port. 

13. What is scanning in keyboard and what is scan time? 

 The process of sending a zero to each row of a keyboard matrix and reading the columns 

for key actuation is called scanning. The scan time is the time taken by the devices / processor to 

scan all the rows one by one starting the first row and coming back to the first row again. 

14. What is Debouncing ? 

 When a key is pressed it bounces for a short time. If a key code is generated immediately 

after scanning a key actuation, then the processor will generate the same key code a number of 

times. Hence the processer has to wait for the key bounces to settle before reading the key code. 

This process is called keyboard debouncing. 

15. What are the tasks involved in keyboard interface? 

       The task involved in keyboard interfacing are sensing a key actuation, denouncing the key and 

generating key codes. These task are performed by software if the keyboard is interfaced through 

ports and they are performed by hardware if the keyboard is interfaced through 8279. 

16. What are the disadvantage in keyboard interfacing using ports? 
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       The disadvantage in keyboard interfacing using ports is that most of the processor time is 

utilized in keyboard scanning and denouncing. As a result the computational speed / efficiency of 

the processor will be reduced. 

17. What is multiplexed displexed display? 

     The process of switching on the display devices one by one for a specified time interval is 

called multiplexed display. The disadvantage in multiplexed diplay is that the power requirement 

of the display devices is reduced to a very large extent. 

18. What is scanning in display and what is the scan time? 

 In display devices, the process of sending display codes to 7 – segment LED’s to display 

the LED’s one by one is called scanning. The scan time is the time taken to display all the 7-

segments LED’s one by one, starting from LED and coming back to the first LED again. 

19. What are the disadvantages in 7-segment LED interfacing using ports? 

 The disadvantage in using ports for 7-segment LED interfacing is that most of the 

processor time is utilized for display refreshing. 

20. What are the different types of ADC? 

 The different types of ADC are successive approximation ADC, counter type ADC, flash 

type ADC, integrator convertors and voltage-to-frequency converters. 
 

PART-B (13 MARK) 

1. Draw the architecture of a 8255 microprocessor and explain its functions. 

2. How can a LED diaplay be interfaced with 8255 μp? Discuss with a neat sketch. 

3. Explain about the interfacing of keyboard with 8255 microprocessor. 

4. Explain about the interfacing of temperature control with 8255 microprocessor. 

5. How can a DAC be interfaced with 8255 μp? Discuss with a neat sketch. 

6. Explain about the interfacing of stepper motor control with 8255 microprocessor. 

7. Explain about the interfacing of traffic light controller with 8255 microprocessor. 

PART – C (15 MARK) 

1. Describe briefly about the ADC with 8255 microprocessor with neat sketch? 

2. Sketch the functional block diagram of 8255 µp and explain their functions. 

3. Draw the pin diagram of 8255 microprocessor and explain the function of each pin.  

4. Compare ADC and DAC with an application with 8255 microprocessor.  

 

UNIT IV: PROGRAMMABLE LOGIC CONTROLLER 

 

PART-A 

1. Define Programmable Logic Control (PLC)? 

    A PLC is a microprocessor based controller that uses a programmable memory to store instruction and to 

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

and process. 

2. Components of PLC? 

i. Central processing unit (CPU) 

ii. Input / Output modules 

iii. Programmer / Monitor 

3. Advantages of PLC 
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i. speed of operation is  faster 

ii. easy in error correction  

iii. easy to install 

iv. smaller the size 

v. increase in productivity 

vi. high reliability  

vii. easy to maintain 

viii. low cost 

4. 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. 

5. 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. 

6. 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. 

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 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. 

10. 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. 

11. 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. 

12. 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 is 

diverted into another box. 

13. What is an up counter? 
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   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. 

14. 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. 

      15. Functions of programming devices? 

The programming device is used to enter the required program using ladder logic into the memory of the 

processor. 

      16. Define CPU 

The CPU is the brain of the PLC that consists of a microprocessor which interprets the input signals and 

carriers out the control actions, according to the program stored in the memory. 

      17. What is Input / Output module? 

The input module has terminals into which outside process electrical signals, generated by sensors are 

entered. The output module has terminals to which output signals are sent to active relays, solenoids, 

various solid state switching devices, motors and displays.  

      18. What are Input / Output processing? 

   From the input / output module, we get information in and out of the PLC. The input module terminals 

receive signals from wires connected to input sensors. The output module terminals provide output voltages 

to energize actuators and indicating device. 

       19. What are ladder diagram and its symbols? 

                 Ladder diagrams is most  commonly used programming method evolved  from electrical relay circuits 

and is in the form of graphical language. 

Symbols used in ladder diagram 

 ─────│ │─────   Normally open contact (NO) 

 ─────│∕│─────   Normally close contact (NC) 

 ─────[   ]─────   Relay or Memory coil 

 ───── ⃝─────   Output 

 ─────[ T ]─────  Timer 

 ─────[ C ]─────  Counter 

       20. What is jump control? 

    The jump instruction is an output instruction enabling part of a ladder program to be jumped over. With 

jump instruction, the processor scan time can be reduced by jumping over instruction not pertinent to the 

machine operation there by missing intermediate program and can skip instruction when a production fault 

occurs. 

       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 is 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 
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c. Arithmetic operations such as addition and subtraction 

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

24. What is 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. 

 

                                                           PART-B (13 MARK) 

1. With neat diagram explain the parts of PLC. 

2. Explain the working principle of PLC with neat diagram. 

3. Write a short notes on a) Programming devices b) Diagnostics of PLCs with computer. 

4. Explain in detail about selection of PLC? 

5. Explain the electromagnetic control relay with neat diagram. 

6. Describe in detail ladder diagram in PLC 

7. Write short notes on a) output control relay b) latching relay. 

8. Explain in detail about selection of PLC 

PART – C (15 MARK) 

1. With neat diagram explain the converting relay logic diagram to ladder logic diagram with one example 

2. Discuss in detail about data handling in PLC? 

3. Explain the analog I/O modules with neat diagram and application. 

4. Discuss about timers, counters and Internal Relays. 

 

 

 

UNIT V: ACTUATORS AND MECHATRONIC SYSTEM DESIGN 

PART-A 

1. Mention the stages in designing a mechatronics system 

(i) Need for design 

(ii) Analysis of problem 

(iii) Preparation of specification 

(iv) Generation of possible solution 

(v) Selection of suitable solution  

(vi) Production of detailed design 

(vii) Production of working drawing 

(viii) Implementation of design 

2. How design of mechatronics system is differ from traditional system? 

     In traditional design, the components are designed through mechanical, hydraulic or pneumatic 

components and principles. But in a mechatronics approach, mechanical, electronics, computer technology 

and control engineering principles are included to design a system. 

3. 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. 
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4. 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 extends and its return movement by the piston retracting. 

5. 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. 

6. 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 through. 

7. Write about the engine speed sensor? 

     The engine speed sensor is an inductive sensor and consists of a coil for which the inductance changes as 

the teeth of the sensor wheel pass it and so results in an oscillating voltage. 

8. How is the voltage produced by the oxygen sensor? 

   The oxygen sensor is generally a closed – end tube made of zirconium oxide with porous platinum 

electrodes on the inner and outer surfaces. Above about 3000C, the sensor becomes permeable to oxygen ions 

with the result that a voltage is produced 

 9.  Advantages of mechatronics design over traditional design 

(i) High dimensional accuracy  

(ii) Increase in productivity 

(iii) Higher flexibility 

(iv) Lead time in the manufacturing is reduced  

(v) Lower production cost 

(vi) Automatic in operation 

(vii) Improves the life of the system by proper maintenance. 

 

10. Name the three phases of mechatronics design process.  

 Modelling and simulation 

 Prototyping 

 Deployment and life cycle 

11. State the application of servomotor in mechatronics systems. 

            Servomotor are used in mechatronics systems for position control, velocity control and troque control 

in various application such as CNC machine tools, robots etc. 

12. Automatic camera is a mechatronics system justify. 

           A typical mechatronics system should have same of the base elements, digital logic system, software, 

display device etc. As the automatic camera have all those elements. It is considered as mechatronics 

systems. 

13. List four sensors uses in the engine management system. 

 Throttle position sensor 

 Exhaust gas oxygen sensor 

 Manifold absolute pressure sensor 

 Temperature sensor 

 Speed sensor. 

14. Mention any four statements about the problem definition? 



 

14 

 

 Mass and dimensions of design 

 Type and range of motion required 

 Accuracy of the element. 

 Input and Output requirements of elements. 

15. What are the configurations in operating stepper motor? 

 Full step configuration 

 Half step configuration 

16. Write the basic steps of the program to run a stepper motor. 

Step 1: Advance a step by applying a data. 

Step 2 : Call time display routine to complete a step. 

Step 3 : Repeat step 2 until the required number of steps completed in forward direction. 

Step 4 : To reverse the direction of stepper motor, the same steps given above are repeated in the 

reverse order of data. 

17. What are the various movements of robots? 

 Clockwise and anticlockwise rotation of the robot unit on its base. 

 Linear movement of the arm horizontally i.e., extension or contraction of arm. 

 Up and down movement of the arm and 

 Open and close movement of the gripper. 

18. Name the two barriers used in automatic car parking system and state its uses. 

 There are two barriers used namely in barrier and out barrier. In barrier is used to open 

when the connect money is inserted while out barrier open when the car is detected in front of it. 

19. What is stepper motor? 

 A stepper motor is a device which transforms electrical pulses into equal increments of rotary 

shaft motions called steps. 

20. What are the different types of steeper motors? 

 Permanent magnet stepper motor. 

 Variable reluctance stepper motor 

 Hybrid stepper motor 

21. What is servo motor? 

 The motors used in automatic control system or in servo mechanism are called servo motors. 

They are used to convert electrical signal to angular motion. 

22. What are the characteristics of servo motor? 

 Fast response, low mechanical and electrical inertia, wide range of speed control and steady 

state stability. 

23. What are the advantages of DC servomotor? 

 A simpler, more reliable motor because the fluid power supply is not applied. 

 High efficiency due to the absence of field losses. 

 Field flux is less affected by temperature rise. 

 Less heating, making it possible to totally enclose the motor 

 

PART-B (13 MARK) 

1. Explain in detail about construction and working of Stepper motor? 

2. Describe in detail about construction and working of Servo motors? 



 

15 

 

3. What are the stages in designing mechatronics systems? 

4. How movements of robot do take place? Explain it neatly. 

5. Explain about the design of automatic car parking system. 

6. Explain about the design of engine management in mechatronics design. 

7. Illustrate the steps in traditional design process. 

 

PART – C (15 MARK) 

1. Discuss the traditional and mechatronics design approach with an example. 

2. Compare the traditional approach and mechatronics approach to process control and manufacturing. 

3. Discuss the design aspects of pick and place robot. 

4. Compare stepper motor with normal DC motor with an application. 


