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Answer any FIVE questions

All questions carry equal marks

---
1.
Using Euler’s method, solve y’=x+2y; y(0) in the range 0≤x≤1, with step size h=0.25.

2.
Solve the following equations using Cramer’s rule:


x+y+z = 3;     x+2y+3z = 4;    x+4y+9z = 6.

3.
Write a computer program, which uses the Gauss Elimination method to solve a set of simultaneous linear algebraic equation.



4.
Determine the two smallest roots of the following equation  

F (x) = xcosx + cosx = 0 

and correct to 3 significant digits using false position method.
5.
For the reaction CO2 (g)  + 4H2 (g) ( 2H2O(g) +CH4 (g) the standard heat of reaction can be expressed as ∆HT0 =∆H’ + ∆(T + (∆(/2)T2 + (∆(/3)T3 ;          ∆H’=-148345 j; ∆(=-62.54; ∆(=46.35(10-3 ; ∆(= -7.21(10-6 . Find the relevant temperature at which standard heat of reaction is equal to –183950j using iterative method.

6.
Thermal conductivity of the metal strip was measured at various time intervals during the heating and the values are given in the following table:

	Time,t (min)
	1
	2
	3
	4
	5
	6

	Temp.,T((C)
	70
	83
	100
	124
	152
	190


If the relationship between the temperature, T and time,t is of the form T=bet/4+a  estimate the coefficients (a and b) using least square regression technique and estimate the temperature at t=8min.

7.
Show the following functions are continuous, discontinuous, monotonic increasing, monotonic decreasing, unimodel or bimodal. 

                         (i) y = x   (ii) y = sin x    (iii) y = x2
8.
Minimize  y  =  (2x-9)2

                         0 < x < 10

            for 6 Fibonacci experiments. 
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1.
Solve dy/dx  + xy = 0 from x = 0 to x- 0.25 when y(0) =1 by Euler’s  method.

2.
Solve the following equations using Cramer’s rule:



x+3y+6z = 2;    3 x-y+4z = 9;    x-4y+2z = 7.

3.
Develop a computer program to solve a set of simultaneous equations using the matrix inverse method.

4.
Find the three roots of the equation 

x3 – 4x + 1 = 0

to 3 significant digits using Newton-Raphson method.
5.
Calculate the molar volume of methane vapor at 500 K and 10 bar by using the viral equation of the form: PV/RT =1+B/V +C/V2 where B= -2.19(10-4 m3/mol;  

C=-1.73(10-8 m6/mol2. Use the Newton-Raphson method.
6.
Temperature dependency of the specific heat of n-heptane is given below.

	Temp(K)
	298
	350
	400
	450
	500
	550

	Cp/R
	20.361
	22.927
	25.3
	27.58
	29.762
	31.845


If the relation between specific heat and temperature is of the form Cp/R=A+BT+CT2 estimate the coefficients using polynomial regression. What is the value of specific heat at 650K.

7.
Find the optimum and locate the nature of the stationary point of the following function where a is a constant.
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8.
Find the minimum of the function 

                           y = 10 x2 – 3x

                          -5 < x < 5

            using preplanned regular intervals method for 6 experiments. 
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1.
dy/dx = y+x  and x(0) = 0. Estimate x(0.6) using h = 0.2.

2.
In a given electrical network, the equations for the currents i1,i2,i3 are 


3i1 +i2+i3 = 8;  2i1 -3i2-2i3 = -5;  7i1 + 2i2-5i3  = 0.


 

Calculate i1 and i3 by Cramers rule

3.
Solve the following simultaneous equations.

2.5 x1  + 5.2 x2  = 6.2

1.251 x1 + 2.605 x2 = 3.152 

by Gauss Elimination method and correct the answer up to 4 significant digits.
4. a) 
Solve the equation  e-x – x = 0   by Newton-Raphson method.




    b) 
How does one choose the initial guess value of the root?


5.
Calculate the molar volume of methanol vapor at 400 K and 8 bar by using Redlich-Kwong equation of state V=[RT/P  + b – a(V – b)/{T0.5.PV(V + b)}] Where a=0.4278R2 Tc2.5/Pc;  b= 0.0867RTc/Pc ; Tc=512.6 K; Pc =81 bar. Use the regular falsi method.

6.
The thermal conductivity of the metal strip at different temperatures are given in the following table. Fit the data in straight line using least square regression technique.

	Temp(T),K
	300
	320
	340
	360
	380
	400

	Thermal 
conductivity(k), W/m.K
	7.5
	7.9
	8.3
	8.7
	9.1
	9.5


7. a)  
Illustrate continuous and discontinuous functions with the shapes of their curves.

    b)     Find the minimum of the expression 

y  =  10 x3 - 4 x2 +3 x – 1 if  -5 ( x ( 10

by the analytical method.

8.
Find the minimum of the function 

                          y = (2x-9)2

                   0 < x < 10

            using simultaneous search method for 4 experiments. Also find the search effectiveness.
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1.
Give the algorithm for the solution of differential equation of the form                 dy / dx = f(x,y) using Euler’s method.

2.
Solve the following equations using Cramer’s rule:




x+y+z = 6.6;     x-y+z = 2.2;    x+2y+3z = 15.2.

3.
Consider the following sparse set of equations.

 
            2 x1 – 2 x2  = 1

                
-x1 + 2 x2 - 3 x3  = - 2

 

-2 x2 + 2 x3  - 4 x4  = -1

 

x3  -  x4 = 3








Are the zero co-efficients preserved as zeros during Gauss Elimination? If yes, write a program, which uses the Gauss Elimination method.

4.
Solve the simultaneous non-linear equations

 X2 + Y2 = 4  

 XY = 1  

Using Newton-Raphson method. Use starting values X0 = 2, Y0 = 0

5.
A gaseous mixture has the following composition (in mol%) CH4 =20%, C2H4 =30%, N2= 50%. Find the molar volume at 90 atm pressure and 100(C using Vander Waals equation of state with averaged constants of the following type     V3 – (b’ + RT/b)V2 + (a’/P)V – a’.b’/P =0 where a’, b’ are the average constants a’=2.3 (106 atm(cm3/gmol)2 , b’=45.0 cm3/gmol. Use the Newton raphson method.

6.
The specific heat of the Hexane was measured at various temperatures during the heating and given in the following table

	Temp(T)K
	298
	350
	400
	450
	500
	550

	Cp/R
	16.24
	18.229
	20.07
	21.84
	23.53
	25.14


If the relationship between specific heat and temperature is of the form: Cp/R=A+BT+CT2+DT3. Estimate the coefficients using polynomial regression. What is the value of specific heat at 700K. 

7. a)    Briefly describe concave and convex functions.

    b)
Determine the convexity or concavity of the following function

      f(x)  =  sin x
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8. a)  How many experiments are needed for preplanned regular intervals method  to reduce the final interval in which the optimum will lie with in 1 % and 0.1 % of the original region ?

     b)  Find the effectiveness of preplanned regular interval method and sequential two point regular interval method when the number of experiments is 8. 
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