
F

Reg No.:

I.-lil.IIi''i._E„-,.Il.=..i-----RERE

Max. Marks: 50

Course Code: RAT 308
Course name: COMPREHENSIVE COURSE WORK

Duration:  1Hour
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(3) All questions are to be answered. Each question will be followed by 4 possible answers Of
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1.              What is a kinematic pair in the context ofmechanisms?

a)     Asetoftwoor
more gears

b)    Aconnection
between two links
that allows relative

c)     Atypeof
hydraulic system

motion
2.              Which of the following best describes a four-bar linkage?

a)     Amechanismwith      b)    Aplanar
three links and                       mechanism
tw

3.              Kutzbach's

a)Th

4.             In a slide

s                               consisting of four
links connected by
fourjoints

rmula is used to determine

locityofa     b)    Thedegreesof
freedom of a

sin                        planar linkage
ank mechanism, the crank is

a)    A rotating disk         b)    A sliding linkthat
that drives the                  reciprocates
slider

A method of
calculating forces
in mechanisms

c)     Atypeofgear            d)      Asystemwithfour
train with four

gears

c)    Theacceleration    d)
of a point on a
link

c)    A rotating link
connected to a
fixed pivot and a
connecting rod

degrees of
freedom

The static force
in a kinematic
pair

d)     Afixedlinkthat
supports the
slider

5.             Which of the fo]]owing is a common application of cam-follower mechanisms?

a)    Converting rotary    b)    Transmitting
motion into                       power through
linear motion                    gears

6.             The mobil

c)    Reducing speed
in a mechanical
System

or degrees of freedom (DOF) of a mechanism refers to:
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d)     Connecting
different parts of
a hydraulic
System
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a)    Thenumberof
independent
movements
allowed by the
mechanism

b)    The total number
of links in the
mechanism

c)    Thespeedat
which the
mechanism can
Operate

d)     Theamountof
force the
mechanism can
withstand

Which of the following describes the inverse pose problem of a 3R planar manipulator?

a)     Determiningthe       b)    Findingthejoint
velocities of the
joints given the
end effector's
velocity

angles required to
achieve a specific
end effector
position

c)    Calculating the
acceleration of
the end effector
given the joint
accelerations

In velocity analysis, Coriolis acceleration is:

a)     Theacceleration      b)    Theacceleration        c)
due to change in               due to change in
direction of                       speed
velocity

The additional
acceleration
experienced by a
point on a
rotating body
due to its
rotational
motion

uler's equation for rigid body rotation is used to calculate:

Linear                        b)    Themomentsof        c)    Thestaticforces

10.

11

12

13

14

15

16

displacement of a            inertia                                   in a mechanism
rigid bedy

Rotation matrices are used in kinematic analysis to:

a)     Representthe           b)    Describe the               c)    Calculate the
position of a                      orientation of a                   linear velocity
point in space                   reference frame                 of a link

In the 8051 microcontro]ler, how many I/0 ports are available?

a)     2                                   b)    4                                     c)    6

d)      Analyzingthe
static forces at
eachjoint

d)      The acceleration
due to
gravitational
forces

d)     Therotational
dynamics of a
rigid body

d)     Determinethe
forces at a joint

d)8

Which of the fo]]owing is a Special Function Register (SFR) in the 8051 microcontroller?

a)    ACC                           b)    Timero                       c)    RAM

The 8051 microcontrol]er uses which type of architecture?

a)     Harvard                     b)    vonNeumann             c)    RISC
arch itecture                       arch itectu re                         architectu re

Which instruction is used for addition in 8051 assembly language?

a)     SUBB                        b)    DIV                             c)    ADD

What is the size of the internal RAn4 of the 8051 microcontrol]er?

d)     ROM

d)      CISC
architecture

d)     MUL

a)     64bytes                      b)     128bytes                     c)    256bytes                  d)      512bytes

Which of the following communication protocols is commonly used for serial
communication in embedded systems?
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17

18

19

22

23

24

25

26

27

a)     12C                               b)    SPI                                 c)    RS232

In embedded systems, what does RTOS stand for?

a)    Real Time                 b)    Real Time output
Operating                          System
System

ddressing mode is used in the instructio

addressing        b)     lndirectaddressing

c)    RealTime
Operations
System

d)     USB

d)      RealTime
Organization
System

55H in 8051 assembly language?

mmediate                   d)       Register
ddressing                              addressing

What is the function of a timer in the 8051 microcontrol]er?

a)     Tocountextemal    b)    Togeneratetime        c)    Bothaandb
vents                                 de lay s

n the context of the 8051 microcontro]ler, what

a)    AnalogtoDigital     b)    AdvancedDigital      c
Converter                          C ircu it

at is the primary purpose of feedback in a

a)     To increasethe         b)    Toreducethe
system gain                       system complexity

d)      Tocontrol serial
communication

s the acronym ADC stand for?

nalog Digital
Compiler
DI System?

c)    To improvethe
stability and
accuracy of the

d)      ActiveDigital
Control

d)     Todecreasethe
system's
response time

system
In a signal flow graph, which of the following represents the relationship between nodes?

a)    Branch                      b)    Loop

Which of the following is a
to a step input?

Path                           d)     Gain

characteristic of the transient

a)     Oscillatory                b)    Exponential
behavior                            approach to a

steady-state valu
What is the steady-state error for a ty]

a)     Zero                            b)    Finitenon-

response of a first-order system

uadratic rise         d)      Sinusoidal
response

subjected to a unit step input?

Infinite                      d)     Depends on
System

parameters
V`Thich criterion is used to determine the stability of a system using its characteristic
equation?
a)    Nyquistcriterion      b)    Bodeplot                 .   c)    Routh-Hurwitz       d)     Rootlocus

criterion
ln root locus analysis, what is the effect of adding a pole to the system?

a)     Itshiftstheroot          b)    ltshiftstheroot            c)     ltmakesthe
locus to the right                  locus to the left

What does the phase margin of a system indicate?

a)   ,Theamountby         b)    Theamoun
which the gain                 which the phase
can be increased              can be decreased
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system more
stable

The amount by
which the gain
can be decreased
before the

d)      lthasnoeffecton
the root locus

d)     Theamountby
which the phase
can be increased
before the
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28

29

30

31

32

33

34

35

36

37

38

before the system            before the system              system becomes              system becomes
becomes unstable            becomes unstable              unstable                             unstable

Which type of compensator is used to improve both the transient response and the steady-state error
of a system?
a)     Leadcompensator      b)     Lagcompensator          c)     Lead-lag                       d)      Proportional

compensator
What is the state-space representation of a system?

a)     Amethodto                 b)    Agraphical
represent the                        representation of
system's                                  system sta bility
differential
equations

ln the context of control systems, what does

a)     Thedelayin                   b)    Thedelayi

A mathematical
model of a
system in terms
of state variables
and equations

e term 'time-delay' refer to?

e             c)     Thedelay
system response                  output signal
due to processing                compared to the
time                                            input signal

introduced by
additional system
components

compensator

d)      Aplotofsystem
response over
time

d)      Thedelaydueto
transportation lag
in the system

Which type of robot is designed to interact with the physical environment and can perform tasks like
welding or assembling?
a)      MobileRobots              b)     Manipulators                  c)     Aerial Robots              d)       Legged Robots

What component of a robotic manipulator is responsible for movement and positioning?

a)      Links                                b)    Joints                                 c)     Actuators                     d)      Sensors

ln a robotic system, what does a sensor primarily do`?

a)     Provides                        b)    Processescontrol          c)
movement                            commands

Collects data
from the
environment

Which of the following robot configurations consists of three revolute joints?

a)      PPP                                     b)     RPP                                       c)     RRP

What is the main feature of SCARA robots?

d)      Transformsenergy

d)       RRR

a)     High-speed                    b)     Highpayload                   c)     Abilitytooperate.  d)
operation for                        capacity for heavy                 in extreme
assembly tasks                       lifting                                           environments

Which type of end effector uses suction to hold objects?

Autonomous
navigation
capabilities

a)     Mechanical                    b)     Magneticgrippers         c)     Vacuumgrippers       d)      Adhesivegrippers
8rippers

What is the Denavit-Hartenberg (D-H) representation used for in robotics?

a)     Controlling                    b)     Representingjoint        c)     Programming
actuator speed                     parameters and link              sensor data

lengths                                        collection

d)       Designingend
effectors

Which trajectory planning method involves creating a path with smooth transitions using cubic

polynomia's?
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a)      Lineartrajectory
with parabolic

39

40

41

42

43

44

45

46

47

48

49

b)     Cartesian space
planning

c)     Cubicpolynomial       d)       Pointtopoint

planning
blends

ln the context of kinematics, what does a "closed kinematic chain" refer to?

a)      Aseriesof links            b)     Asinglesequence          c)
with fixed end                        of links connected

points forming a                    in series
loop

A chain with
fewer degrees of
freedom

What is a key advantage of using a concurrent wrist in a 3DOF manipulator?

a)      lncreasedpayload       b)     Enhancedprecision       c)     Simplifiedcontrol
capacity                                   in end effector                         algorithms

d)      Amechanism
without any joints

d)      Reducedenergy
consumption

positionin8
Which type of sensor is used to detect the presence of metal objects without physical contact?

a)     Capacitivesensor        b)     Photoelectric                  c)     lnductivesensor        d)      Thermoelectric
sensor                                                                                           sensor

What is the main function of a resolver in rotary position sensing?

a)      Measure                         b)     Detectlinear                   c)     Convertangular         d)       Measure
temperature                           position                                      position to an                         proximity
changes                                                                                                 electrical signal

Which sensor type is commonly used for high-precision thickness measurement in industrial
applications?

a)      Laser                                b)     LVDT                                   c)     Photoelectric
interferometer                                                                         sensor

What is an LVDT used for?

a)      Detectingrotary          b)     Measuringlinear           c)     Sensing

d)      Capacitivesensor

d)       Gaugingproximity

position                                   displacement                           temperature
changes

Which of the following actuators is typically used for applications requiring high force and precision?

a)      Electricalactuator      b)     Hydraulicactuator        c)     Pneumatic                   d)       Magneticactuator
actuator

ln an automated inspection system, which sensor type is used for non-contact measurement?

a)     Straingauge                  b)    Thermoelectric               c)     Photoelectric              d)       Linear
sensor                                       sensor                                     potentiometer

Which element of a CNC system is responsible for moving materials and parts into position?

a)     Controller                      b)    Actuator                           c)     Materialhandling      d)      Sensor
system

What does a ladder diagram represent in the context of PLC programming?

a)     Thephysicallayout     b)    Thesequenceof            c)     Thepower
of sensors                                operations and                        distribution

control logic                              network

d)       Thehydraulic
circuit design

Which method is used to develop sequential control for multiple actuator systems in pneumatic
automation?
a)      PIDcontrol                     b)     Cascademethod            c)      Fuzzylogic
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d)       Neuralnetworks
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50 What is the primary advantage of using a Variable Frequency Drive (VFD) in motion control systems?

a)      lmprovedpower
efficiency

b)     Enhanced
temperature
measurement

***
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c)      Increased                      d)       Reduced

proximity sensing                  mechanical wear
range


