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Q1. (25 p) The Beattie-Bridgeman equation of state 
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is a three-parameter extension of the ideal gas law. Using 𝒂 = −𝟏. 𝟎𝟔, 𝒃 = 𝟎. 𝟎𝟓𝟕, 𝒂𝒏𝒅 𝒄 =

−𝟎. 𝟎𝟎𝟎𝟏 find the volume of 1 mole of a gas at 𝑃 = 25 𝑎𝑡𝑚, and T = 293 K. The constant R = 

0.082 L.atm/(mol.K) is the ideal gas constant in ℃. Use Bisection method to with 𝑽𝒍= 0.9 L/mol,  

𝑽𝒖 = 1 L/mol with a specified absolute approximate relative percentage error 𝜺𝒔 = 3%. 

 

Q2. (25 p) Use the Gauss-Seidel method to solve the following system until the percent relative 

error falls below εs = 5%. Use initial guesses of unknowns x1 = 0; x2 = 0; x3 = 0 

                                    2x1 − 6x2 − x3 = −38  

                                   −8x1 + x2 − 2x3 = −20 

                                   −3x1 − x2 + 7x3 = −34 

Q3. (25 p) Evaluate the following integral by composite Simpson’s 1/3 Rule with n= 8 segments. 

 
 

Q4. (25 p) The relationship between the voltage applied to an electrical circuit and the current 

flowing is as shown: 

Current (mA) 2 4 6 8 10 12 14 

Applied Voltage (V) 5 11 15 19 24 28 33 

Assuming a linear relationship, determine the equation of the regression line of applied voltage 

Y on the current X correct to 3 decimal places. (Y = a0 + a1 X) 
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2. First, the equa�on system should be pivoted in order to obtain coefficients with higher absolute 
value in the diagonal elements. On the other hand, solu�on will not converge to the real roots. 
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