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There are 3 (Three) Questions. Answer all of them' I

Marks in the Margin indicat; full marks. Programmable calculqqrs arc not allowedAssu-hc(M
1 a) The Manning equation can be written for a rectangular open channel as
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ilo;caTEr===rafions of the Newton-Raphson method to determine your answcr'
1-)cterminc., the approximate relative error after each iteFatlon
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b) (-onsid€,.r the following optimization problem.
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P02/(x) = Sx{ + xg + 41112 – 14xl – 6x2 + 20

It’s corresponding graph is given in Figure 1- 1Tpl€:ment Gradient Descent
with V=0.09 to fInd optimal x1 perform two iteratIons
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Figure 1:(..,raph of the function stated in Question 1(b)



2 I-he equations of the curve and the ellipse. which arc sho\\ n in thC Figure 2, ard given by

h(x,y) = y – } (e: + 'll)= O
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/2(x,y) = 9xz + 25)/2 – 225 = 0

tJsc Newton's method to determine the point of intersection of the curves that rcsldcs
in the fIrst quadrant of thc coordinate system.
Pcrform thrcc iterations

Figure 2: Plot of functions stated in Question 2

3 a) '1-he deflection of a uniform beam subject to a linearly increasing distributed load can be
computed as

y ==(–x5 + 2L2x3 – 141)
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Given that Z = 600 cm, E = 50,000 kN/'cm2 , /= 30,000 cm4 , and w o –= 2.5 kN/cm,
determine the point of maximum deflection using the golden-section search. Perform
three iterations with initial guesses of xi = 0 and x„ = Z.

b) 1-he following data present the power of a diesel engine at different engine speeds: (12)
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Forming the Lagrange Interpolating Polynomial among the data points, estimate the

engine power at specd of 2300 rpm


