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here are 3 (Three) Questions. Answer all of them.

Marks in the Margin indicate full marks. Programmable caleulators are not allowed.

Assume reasonable values for any missing data(if any).

| a) The Manning equation can be writien for a rectangular open channel as
JS(BH)

Q= 5@+ 2y
Where, Q - flow [m¥s], = slope (m/m], 1 = depth [m], &
Manning roughness cocfficient. Solve this equation for /7 Given Q=5
20, and .= 0.03,

width |

m|
s

and n = the
0.0002, 5

Use three iterations of the Newton-Raphson method (o determinc your answer.

Determine the approximate relative error after each iteration.

Consider the following optimization problem.

fx)

5x2 4+ 1 + Axyxy — 1 — 63, 4 20

10 corresponding graph is given in Figare 1. Implement Gradient Descent method

with 77=0.09 o find optimal x, perform two terations.
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Figure 1: Graph of the function stated in Question 1(b)
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The cquations of the curve and the ellipse, which are shown in the Figure 2, aré given by [25]
Lox, = col
Ay =y z((‘t+ax):ﬂ oA
o2
falxy) = 9x% + 255 —225 =0
Use Newton's method 10 determine the point of intersection of the curves that resides

in the first quadrant of the coordinae system.
Perform three iterations.

Figure 2: Plot of functions stated in Question 2

The deflection of  uniform beam subject to a lincarly increasing distributed load can be  (13)
computed as 1
= (x4 220~ 1) PO/
P02
Given that £ = 600 em, £ = 50,000 KNiem 0.000 wo =25 KNem,
determine the point of maximum deflection using the golden-section search. Perform
three iterations with initial guesses of x =

The following data present the power of a diesel engine at different cngine specds:  (12)
c

Tngine Speed | 1200|1500 2000 2500 | POY/

@,,7 S PO2
et N #
L) S .

Forming the Lagrange Interpolating Polynomial among the data points, estimatc the
engine power at speed of 2300 rpm.




