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Properties of Transfer Functions

Y(s)

Transfer Function = G(s) = X(s)

G(s) = Symbol for transfer function

X(s) = Transform of input in deviation form

X(s)

Forcing
Function
—_—
Input

(Surrounding temperature of the thermometer)

Y(s) = Transform of output in deviation form
(Thermometer reading is the output)

Y(s) =G(s)X(s)

Y(s) =G(s)X(s)

Y(s) = a1G(s)X1(s) + a,G(s)X3(s)

Y(s) = a1Y1(s) + a,Y5(s)

G(s)

s)

Transfer
Function

Response
R —————

Output

X(s) = a1 X1(s) + aX5(s)
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A thermometer having a time constant of 0.2 min is placed in a temperature bath, and after
the thermometer comes to equilibrium with the bath, the temperature of the bath is increased
linearly with time at a rate of 1°/min. Find the difference between the indicated temperature
and the bath temperature.
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Homework 3

Name:

Construct a block diagram showing the response of a first order system to a step
function with gain and time constant as unity.
e Test the response for higher and lower values of time constant. Explain what

changes occur.

Note: Please use your Registration number as the gain of the system. Prepare the model in Simulink and
present your results concisely in a printed format. Do not submit the Simulink file.
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Homework 4

Name:

A thermometer having first-order dynamics with a time constant of I min is placed in a tem-
perature bath at 100°F. After the thermometer reaches steady state, it is suddenly placed in a
bath at 110°F at ¢ = 0 and left there for 1 min, after which it is immediately returned to the
bath at 100°F.

(a) Draw a sketch showing the variation of the thermometer reading with time.

(b) Calculate the thermometer reading at ¢t = 0.5 min and at ¢ = 2.0 min.

Tips:
For pasting pictures, try taking screenshots using "Windows+Shift+S" and pasting directly on here
For adding word or pdf documents, add them here and right click to select "Insert as Printout"
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