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Note:

allowed to make suitable numeric assumptions wherever required for so

All questions are compulsory. Use of scientific calculator is allowed. The candidate is

lving problems.
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Q1

structural node lead, after nondimensionalization, to the equilibrium equationy
for the normalized displacement x, The equation reduces to a polynomial ike

correct to 3 decimal places. ‘if’ Y

A small nonlinear support (e.g., a soil spring with cubic stiffening) at a L?

x3+5x—4=0. Solve the polynomial using Newton-Raphson méi od

—-—

A
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Q2

The rainfall intensity (in mm/hr) on a construction site varies oqé?‘t' im;,&“
is modeled by the function: R(t) = 0.5 + 0.8 + 0.2¢2,0 < ¢ E‘G.Jgs’fng
Simpson’s 3/8 rule with n = 6 equal intervals, estimate ‘!&,tle tfgta]‘* infall

4
{5

Q3

slope (sensitivity to input slew) are often requiredgf’S e measured
propagation delay f(x) of a logic gate (in ns) aﬁgﬁff&gn %ipput transition
times (slew, in ns) and its slopes are given ag: ‘W™ W,

x J%) Gu €| S )

1 03y, &, uh" 0.11

1.5 0,023, %, ® 0.17
Use Hermite interpolation to estj ‘ﬂhﬁ propagation delay at an input slew
_ I, Q‘ 3
ofx=12, G4 Y b

fns R(t)dt (in mm) over the period of 6 hrs, i‘ft;ff}f |
In a certain characterization, both the value of a ﬁmgtiéé;; (&;.Z'&ED and its
B3

CO-3

Q4

Solve for x, y and z using LUdgcobiposition.
% g:h )p
igi‘;l !f-y+z=7

" i 12y+z=8
VAR X+y+2z=9

CO-3

A 3-node sltﬁ:l;:fﬂta;l system (e.g., a simplified analysis of axial foroes in

connectgd thussjpitits or equilibrium at nodes of a grillage structure) leads to

the fﬂlh) i{lg S, fem of linear equilibrium equations for joint displacements:
Ty, N 15%3 ~ 3x; ~ x3 = 10

o by b ~3%,+ 10x; — 2x3 =5

L !!lk ‘“Q, —X1 — 2x2 -+ 8x3 =7,

thg Gauss Seidel iterative method, solve this system.

CO-3

"Using Runge-Kutta method of order 4, solve the initial valuo problem

% = x%(1+¥); y(0) = 1 finding y for x = 0.1,0.2 and 0.3,

CO-4

Use Milne Predictor and corrector formula to estimate the value of y
for x = 0.4, based on the values of y(0.1), ¥(0.2),¥(0.3) obtained in
question no 6.
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