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1 A paper making machine From Karl Astrom, 1970, page 192Examples Tubes lled with liquid
mercuryA bimetallic strip consists of twoIn some cases, the bendingA meter suppliesAt the dry endof
the machine, there is aSolutionSolution. Feedback control in human bodySolution. This is the
simplest possible system. Modern cases include computerWhat accuracies do youYour system should
be able to correct for theSolution. A coarse measurement can be obtained by an electroswitch
located beforeBecause electrical signals can be transmitted, amplied, and processedDescribe a
sensor that wouldSolution. Sensors for feedback control systems with electrical output.
ExamModern thermostats are computer controlled and programmable.If liquid is conductive 1 2 3 4
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manual; Management information systems laudon 11th edition solutions manual Buy Digital Control
Systems Solutions Manual book by Benjamin C Kuo Online.More Digital Control System Phillips
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cases today, temperature is sensed electronically using,for\nexample, a thermistor, a resistor whose
resistance changes with tempera\nture. Stock from the machine chest is diluted by white water
returning\nfrom under the wire as controlled by a control valve CV. A meter supplies\na reading of
the consistency. Modern cases include computer\ncontrol as described in later chapters.\n \n 6.
Draw a graph of the components for an elevatorposition control. Indi\ncate how you would measure
the position of the elevator car. What accuracies do you\nsuggest for each sensor. When touched,
the controller reduces the motor\nspeed. For example a potentiome\nter may be used to measure
position of a mass in an accelerator h.\nHowever in many cases such as the position of an aircraft,
the task is\nmuch more complicated and measurement cannot be made directly.\nCalculation must
be carried out based on other measurements, for\nexample optical or electromagnetic direction
measurements to several\nknown references stars,transmitting antennas.; LVDT for linear,\nRVDT
for rotational.\n \n f Rotational position. The most common traditional device is a pote\nniometer.
Also common are magnetic machines in shich a rotating\nmagnet produces a variable output based
on its angle.\n \n g Linear velocity.

A piezoelectric material may be used instead a ma\nterial that produces electrical current with
intensity proportional to\nacceleration. Describe an actuator that could accept an electrical input
and be\nused to control the variables listed. Give the units of the actuator output\nsignal.\n \n
Solution\n \n a Resistor with voltage applied to it ormercury arc lamp to generate\nheat for small
devices.What passengers feel\nis the position of the car. But\nb is not constant so the system is
nonlinear with respect to u1 be\ncause the control essentially multiplies a state element. So if we
add\ncontrollable damping, the system becomes nonlinear.\n \n c It is technically possible. However,
it would take very high forces\nand thus a lot of power and is therefore not done. These
features\nare now available on some cars. The fact that increasing K\nalso results in the need for
higher acceleration is less obvious from the\nplot but it will limit how fast K can be in the real
situation because the\nengine has only so much poop. In consistent units the two constants are the
same for a given\nmotor.\n \n a Show that the units ounceinches per ampere are proportional
to\nvolts per 1000 rpm by reducing both to MKS SI units.\n \n b A certain motor has a back emf of
25 V at 1000 rpm. The system consists in part of a parallel\nplate capacitor connected into an
electric circuit. Capacitor plate a is\nrigidly fastened to the microphone frame. Sound waves pass
through the\nmouthpiece and exert a force fst on plate b, which has mass M and is\nconnected to
the frame by a set of springs and dampers. A very typical problem of electromechanical position
control is an electric\nmotor driving a load that has one dominant vibration mode. The
problem\narises in computerdiskhead control, reeltoreel tape drives, and many\nother applications.
A schematic diagram is sketched in Fig. 2.51. The\nmotor has an electrical constant Ke, a torque
constant Kt, an armature\ninductance La, and a resistance Ra.

The rotor has an inertia J1 and\na viscous friction B. The load has an inertia J2. The system input is
vi and the system output is d\n \n 22. The approximate answer can be obtained by simply\nlooking at
the slope of the exponential at the outset. A positive\ncurrent applied to the DC motor will provide a
torque on the capstan\nin the clockwise direction as shown by the arrow. Find the value\nof current
that just cancels the force, F, then eliminate the constant\ncurrent and its balancing force, F; from
your equations.Consider the block diagram shown in Fig. 3.52. Note that ai and bi are\nconstants.
Compute the transfer function for this system. Suppose you desire the peak time of a given
secondorder system to be\nless than t0p. For this value of K a value of KI can be chosen so\nthat the
quantity KKIK takes on any value desired. Find the overshoot and rise time\nof the four step
responses by examining your plots. Let yt denote the step response of the system. In particular, if
the number is odd, then\nyr0 is negative and if it is even, then yr0 is positive. In the presence of
wind, this ice\ncan assume aerodynamic lift and drag forces that result in a gallop up to\nseveral
meters in amplitude. Largeamplitude gallop can cause clashing\nconductors and structural damage
to the line support structures caused by\nthe large dynamic loads. If yes, give the value of the



velocity constant.\n \n b Can the system reject a step disturbance w with zero steadystate\nerror. If
yes, give the value of the velocity constant.\n \n c Compute the sensitivity of the closedloop transfer
function to changes\nin the plant pole at 2.\n \n d In some instances there are dynamics in the
sensor. The general unity feedback system shown in Fig. 4.30 has disturbance\ninputs w1, w2 and
w3 and is asymptotically stable. Which system\nhas a type which is robust. We wish to design an
automatic speed control for an automobile.

Find the transfer functions from each disturbance input\nto each output and determine the
steadystate values of y1 and y2 for\nconstant disturbances. To elim\ninate steadystate error we can
add an integrator to the loop. Give Ls; as; and bs and the parameter, K; in\nterms of the original
parameters in each case.The parameter c enters the equation in a nonlinear way and a\nstandard
root locus does not apply. Be sure to\ngive the asymptotes, arrival and departure angles at any
complex zero or\npole, and the frequency of any imaginaryaxis crossing. After completing\neach
hand sketch verify your results using MATLAB. The plot shows the rootlocus for control for. In this
problem we will\nuse rootlocus techniques to design a controller Ds so that the closed\nloop step
response has a rise time of less than 0.1 sec and an overshoot of\nless than 10%. We wish to design
a velocity control for a tapedrive servomechanism. Sketch\nthe rootlocus plot of your design, giving
values for kp and, and\nthe velocity constant Kv your design achieves. The pendulum position
control\nis rather fast for this problem. For these locations, estimate the transientresponse
pa\nrameters tr, Mp, and ts. Consider the mechanical system shown in Fig. 5.72, where g and a0
are\ngains. The feedback path containing gs controls the amount of rate feed\nback. In either case,
at least one pole\nstarts out into the righthalf plane. After completing the hand\nsketches verify your
result using MATLAB. Sketch the asymptotes of the Bode plot magnitude\nand phase for each of the
following openloop transfer functions. After\ncompleting the hand sketches verify your result using
MATLAB. After completing the hand sketches\nverify your result using MATLAB. Af\nter completing
the hand sketches verify your result using Matlab. This leads us to expect\nslower time response and
additional rise time. What amplitude will the meter indicate after\ninitial transients have died out.
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