HEA Al 9l A<= - Final. Exam. 2006. 12.

1.

a) Find the general solution of the following underdamping(c? < 4mk) free vibration
System

my” + cy' + ky = 0.

(Ans) mA?+cA+k=0— A=a=+xil witha=—c/2m, = +/—(c? —4mk)/2m
— y = e(C cos ft + Cysin ft)

b) With the coefficients m = 1, k = 2 and ¢ = 2, find the general solution for the

following forced vibration system
my” +cy +ky=e" cost.
(Ans) y, = e ¥(Crcost + Cysint), vy, = (1/2)te 'sint — y=yn+y,

Find the fundamental solution y;(x) and yo(z) using the power series solution

method at x = 0 for the following problem:
(1 —22)y" — 2zy +2y = 0.
(Ans) 1 = > g g™ = —14+a? + 32+, =z

For the following Euler’s equation with a singularity at x = 0

22y +axy + Py =0, (z>0),

find the general solution when (o — 1) — 43 < 0.

a1, _ Vo(a-)H48
7 V= P

— y =zt (C} cos(vlog x) + Cysin(vlog x))

(Ans) y = 2", r = p £ v with p = —

Find the Laplace transforms or inverse Laplace transform:
2 2
a) £{€ S1n wt} b) L {(52—{——(,02)2}
(Ans) a) L{e™"sinwt} = 5

b) L~HF'(s)} = —tf(t) — L7} {(:2;::)2)2} =L {— (ﬁ),} =t coswt

Using the Laplace transform, solve

V' =y =2y =f(), y(0)=5 y(0)=-1,



where

0 ift>2
(Ans) f(t ) =1 —uy(t), L{u(t)f(t — )} = e **F(s)
(s+1)(s 2)Y( ) (55— 6) + 1 (1 —e2)

4 1 1 1 25
— ( ) 3(S+1 (S 2) + (_2_8 + 3($+1) + 6(5—2)) (1 — e 2 )
—  y(t)=—3+ 4€_t + 22 tuy(t) (5 — s (72 — Le2(t=2)

{1 if0<t<?2

—

6. Using Laplace transform of convolution, solve the following integro differential equa-
tion

y(t) = sin 2t + /Ot y(u) sin2(t — u) du.

(Ans) Y(s) = 82+4 +Y(s )82+4 y(t) = /2 sin /2t



