CEDC301: Mathematics Engineering

Exercises 6: Laplace Transiorm: Part A
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1. Use Definition find L{f(#)} £

sint, 0<t<urx

f(t):{o, t> 7 l\ t

I

2. One definition of the gamma function I'(a) is given by the improper integral
T(a) = j0°° t* et dt, o > 0
Use this definition to show that I'(ae + 1) = al (o)

['(a +1)

+1
Sa

3. Use exercise 2 to show that L(t“) = , o >—1
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4. Use the results in exercise 2 and exercise 3 and the fact that I'(3) = Jr
to find the Laplace transform of the given function

f(t) — 172 f(t) — {172

5. Find the given inverse transform

L_l S L_l 0s + 3
(s° +4)(s +2) (s> +1)(s* +4)

6. Use the Laplace transform to solve the given initial-value problem

y' — 1y =2cosbt, y(0) =0 Yy +y = J2sin +/2t, y(0) =10, y'(0) =0
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7. Consider the RLC circuit shown below, where the input is a voltage source (t)
and the output the voltage y(¢) across the capacitor. Let LC=1and R/L = 2.

R ir(t) L
P i ™ 'fif_-{fjl' N N
Sy
- " e ) —
(i) t(t) I R . yt)

Determine the response of the system (¢) to the unit-step function ((t) = u(?))

Laplace Transform https://manara.edu.sy/ 2023-2024 a/7


https://manara.edu.sy/

[y

6)liaJl

8. (a) Use the Laplace transform to find the charge ¢(t) on the capacitor in an RC-
series circuit when ¢(0) =0, R =50 Q,C=0.01 F, and E(?) is as given in the
figure below.

(b) Assume E, = 100 V. Graph ¢(t) for 0 < ¢ < 6. Use the graph to estimate

gmax, the maximum value of the charge. EG)

Ep1

9. Solve the given initial-value problem. Graph the solution

) , cos4t, 0<t<rm
Y +16y:f(t),y(())=0,y(0)=1,f(t):{ 0 P>
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10. Find the convolution f * g of the given functions
f(t) = e, g(t) = e f(t) = e, g(t) =sint
11. Find \
ot o
Lt . SIn7dr £{t . te_fdz'}

Ly ! > L4 !
(s(s—1)] ksz(s—l)

12. Solve the given integral equation or integrodifferential equation

f(t) =te' + Jj tf(t —7)dr t—2f(t) = j;(ef —e Hf(t—-1)dr
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13. Find the Laplace transform of the given periodic function

f(z)
) flr) flr)
T T "
aI ZaI 3aI 4&{ ! ! | ! | " / //
-1+ | [ a 2a 3a 4da Qb Bb 44)

N_N\_/
f . . . ! [
T 2m 3 4
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