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Problem 1 (30 Points)

A thermodynamics student needs to determine whetker Freon-12 under a pressure of
P =400 kPa and with a specific volume of v=0.042m’/kg is in a saturated or
superheated state. The answer to this question depencs upon how the specific volume
of v=0.042m’/kg compares with the specific volume of saturated Freon-12
vapor, v, at a pressure of P =400 kPa. If the given vapor pressure is below v, then
the Freon-12 is in a saturated state; otherwise it is in a superheated state.

The available thermodynamic tables provide the fcllowing values for the specific

volume of saturated Freon-12 vapor as a function of rressure:

P (kPa) 308.6 362.6 423.3 491.4

v, (m’/kg) | 0-055389 | 0.047485 | 0040914 [ 0.035413

Use the cubic interpolation to determine if Freon-12 inder a pressure of P =400 kPa

and with a specific volume of v =0.042 m’/ kg is in a saturated or superheated state.

Problem 2 (30 Points)

The experimental data relating a dependent variable y and two independent variables

x, and x, are given as follows:

i 1 2 3 4
X, 10 10 20 50
x,, 5 45 25 25
5, 50 40 36 32

Fit a function y =a+bx,’ +cx,’ to these data set with regression (Least Square) and
estimate the value of y for x, =10and x, =45.

Hint: You start from the definition of Least Square



Problem 3 (30 Points)
For the data given below

i 3 4.5 7 9
(xi) 25 1 2.5 0.5

(a) How many constants do we need to determine: if quadratic splines are used to
fit these data?.

(b) How many constants do we need to determine if cubic splines are used to fit
these data?.

(c) Set up the system of equations needed to det:rmine all constants if quadratic

splines are used.

Problem 4 (30 Points)
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The deformation of the axially loaded member shown below is completely defined by
the differential equation:

ou__ N (x)

ox  A(x)E(x)
where uis Axial Displacement; N(x) is axial force applied; £(x) is Young’s modulus
of elasticity; and A(x) is cross-sectional area.
Determine the relative displacement of Point 4 with 1espect to Point B if this problem

can be easily solved by integrating the following exp -ession:

120
dx

0 _—?’Oxz +100x + 3000
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(a) Employ the Composite Trapezoidal Rule of Integration to perform this
integration, using 4 = 10 in.
(b) Employ the Composite Simpson’s 1/3 Rule of integration to perform this

integration, using 2 = 30 in.

Trapezoidal Rule:
1=(n-)| Lot L 2]
2
Simpson’s 1/3 Rule:

(e L) )]

Problem 5 (30 Points)

Determine the values of the constants «,...q,, so that the integration rule

]f(x)dx=§a,f(i/:s)

is exact for all polynomials of degree < 3.

Problem 6 (15 Points)
(a) What is major difference between the Regression and Interpolation ?
(b) What is the main advantage of the Spline inte ‘polation scheme ?

(c) What is the main feature of the Lagrange Polynomial ?



