
Recommended solutions for you in Chapter 4

My Textbook Solutions

MATLAB...

5th Edition

Fundamental
s of...
5th Edition

Statics and
Strength of...
3rd Edition

View all solutions

home / study / engineering / electrical engineering / control theory / control theory solutions manuals / matlab programming for engineers / 5th edition / chapter 4 / problem 11e

MATLAB Programming for Engineers (5th Edition) 

Was this solution helpful?

Step-by-step solution

(a)

Consider the general ideal gas equation,

 …… (1)

Here,

Pressure of the gas is represented as P,

Volume of the gas is represented as V,

Number of molecules of gas is represented as n,

Universal gas constant is represented as R, and

Absolute temperature is represented as T.

Consider the following parameters.

Substitute 30 L for V, 1 mole for n,  for R, and 273 K for T in equation (1).

Comment

Write the MATLAB code to calculate pressure using ideal gas equation.

n = 1;

R = 8.314;

Temp = 273;

Vol = 30;

P_ideal = (n * R * Temp) ./ Vol

Comment

The output after executing the MATLAB code is,

P_ideal =

75.6574

Thus, the pressure of the gas according to the ideal gas law is .

Comment

(b)

The van der Walls equation is represented as,

 …… (2)

Here,

Pressure of the gas is represented as P,

Volume of the gas is represented as V,

Number of molecules of gas is represented as n,

Universal gas constant is represented as R,

Absolute temperature is represented as T,

Measure of attraction between molecules is represented as a, and

Volume of one mole of particles is represented as b.

Consider the following parameters.

Comment

Substitute 30 L for V, 1 mole for n,  for R,  for a, 
for b, and 273 K for T in equation (2).

Type the following MATLAB code to calculate the pressure using Van der Walls equation.

n = 1;

R = 8.314;

Temp = 273;

Vol = 30;

a = 0.396;

b = 0.0427;

P_vander = ((n * R * Temp) ./ (Vol - n*b)) - (n^2*a./Vol.^2)

The output for the MATLAB code after execution is,

P_vander =

75.7648

Thus, pressure of the gas according to the van der Walls law is .

Comment

(c)

Type the following MATLAB code to plot pressure versus volume at constant temperature
according to ideal gas law and van der Walls equation.

a = 0.396;

b = 0.0427;

n = 1;

R = 8.314;

Temp = 273;

Vol1 = logspace(-1,2,100);

P_ideal = (n * R * Temp) ./ Vol1;

P_vander = ((n * R * Temp) ./ (Vol1 - n*b)) - (n^2*a./Vol1.^2);

loglog( P_ideal, Vol1, 'r--', 'LineWidth', 2 );

hold on;

loglog( P_vander, Vol1, 'b', 'LineWidth', 2 );

hold off;

legend('Ideal Gas','van der Waals');

title('Pressure vs Volume');

xlabel('Pressure in kilo pascals');

ylabel('Volume in liters');

grid on;

Comment

The output for the MATLAB code after execution is shown in Figure 1.

Comment

From Figure 1, the pressure of real gas is higher than the pressure of ideal gas at same
temperature.

Thus, the MATLAB code to plot pressure versus volume at constant temperature according to
ideal gas law and van der Walls equation is written and verified.

Comment
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Chapter 4, Solution 17E

When a ray of light
passes from a region with
an index of refraction into
a region with a different
index of refraction, the...

See solution

Chapter 4, Solution 14E

Consider the gain G of a certain dish antenna.
Where, is in radians

See solution
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