KIX1002: ENGINEERING MATHEMATICS 2
TUTORIAL 9: LAPLACE TRANSFORM 2

1. Evaluate the given Laplace transform.

i)  L{tsinh3t} i)  L{te 3 cos3t}
iy  L£{e?" xsint} iv)  L{e“txelcost}
v) L{fotrsinrdr} vi) L{tfotsinrdr}

2. Use the Laplace transform to solve the initial-value problem.

i) %+3y: 13sin2t, y(0) =6

i) y"+16y=f(t), y(0) =0, y'(0) =1 where
cos4t, 0<t<m
f@© = { 0, t=m
i) y'+y=686@t—-1), y(0)=2
V) y"—7y' +6y=et+8(t—-2)+68(t—4), y(0)=0, y'(0)=0

V) oy +y=6(t—im)+8(t—2n), y(0) =0, y'(0)=0

3. Use the Laplace transform to solve the given system of differential equations.

) %=—x+y,dy=2

- X
dt dt

x(0)=0, y(0)=1

ii ax ay _ dx _ ay _ .t

) dt+3x+dt_1’ aw Xty TY=e
x(0) =0, y(0)=0

i) ax _ By _ e ax _ %y _
" 4x+dt3—651nt, dt+2x Zdts—O

x(0) =0, y(0)=0
y'(0) =0, y'(0)=0



4. Two masses m; and m; are connected to three springs of negligible mass having spring
constants ki, kz and ks, respectively.

Let x1 and x> represent displacements of masses m; and m; from their equilibrium positions.
The motion of the coupled system is represented by the system of second-order differential
equations:

d?x,

Mmoo = —kix1 + ky(x; — x1)
d2x2

m; Frel = —ky(x3 — x1) — k3x;

Using Laplace transform to solve the system when k; =1, k, =1, kz; =1, m; =1, m, =
land x;(0) =0, x;(0) =—1, x,(0) =0, x3(0) = 1.

5. The system of differential equations for the charge on the capacitor g(t) and the current
i;(t) in the electrical network shown below is

dq 1 .

R1 E‘l‘ Eq + Rll3 = E(t)
LZ2 4+ Ryiz —2q =0

Find the charge on the capacitor q(t) using Laplace transform when L = 1H, R; = 1Q, R, =

0, 0<t<1 |
10, C = 1F, E(t) :{SOe_t 'S 1 0 =0, g(0)=0.



