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1. Prove the Laplace transform as follows: (& 15 %)
(a)L[e””f(z‘)]: F(s—a) ,where a isaconstant. (7 4)
(b) Llu(r — ) £z - 0:)] =e™“F(s) , where o isaconstant, u(t—a)=1 if r2a;

u(r—a):O if t<a (8 4)

(Hint: L[f )1 J (}q’z‘

2. Solve the problems below: (3£ 15 4)
(a) the Laplace transform of f(¢)=e” [(u + cos3u +u’ Yu (8 %)
0
55

(b) the inverse Laplace transform of F(s)= R (7 %)
5 +5—

3. Derive the general solutions of two equations as follows: (& 15 %)
(2)(D-1)D-2)(D+2D+5)y=0,where y=y(x), D=d/dx.(7 %)

(b)y"=y'+y=sin2x (8 4)

4. Please prove: if A(x) and B(x) are two functions of x, then for the first-order
ordinary differential equation y'+A4(x)y = B(x): (& 10 o)
JA(J-)d_r (5 /ﬂ\)

(2)the integrating factor [(x)=e

(b)the general solutionis v =7(x)" j[( ()B(xMx + C, where C is a constant (5 47)
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5. Please solve the general solutions of two first-order differential equations as

follows: (&£ 15 47)
(a) 2(x+ y)dx—(Bx+3y-5)dy=0 (8 %)

(b) xdy— vdx—x"sinydy=0 (7 %)

6. Please calculate the inverse of: (4 10 4%)

)
5 1
(a) AI:L J (54) and(b) A, =2 1 4| (5%)
) Z
1 3

7. Find all the fourth roots of 16 (10 %)

8. Please solve the general solution of the Euler-Cauchy Equation as follows: (10 %)

x'y'=xy'+y =0 (x>0) (Hint: let x=¢' and transfer the x functionto ¢ function)



