
1. (50%) Solve y(x) for the following differential equations. 
(a) y"-Sy'+l6y=0 with y(0)=3 and y'(O)=6 (15%) 
(b) y"+3y'+2y=20sin x with y(O)=O and y'(0)=-6 (20%) 
(c) xy'+y2=1 with y(I)=3 (15%) 

2. (20%) Solve the following differential equation by Laplace transform only. 

d'
dx~ =A, with y(O) =y"(O) =y(L) =y"(L) =0 and OS; y s L ffl Jt.iI!!.~ik~ f"1t1t 

a 0 3(3]
3. (20%) matrix M= 0 a 4(3, the three eigenvalues of the matrix Mare 

[ 
3{3 4{3 a 

"'10 "'2, "'3 and "'. :"'2:"'3=7:2:-3, and det(M)=-S4. Please find the a and P 
[assume a>O and 13>0] 

4. (10%)j(x,y,z)=xyz exp(_az2), find the gradient ofj (V j) . [where a>O 

8,8,8·
and V=-I+'-J+-k]ax <3y 8z 


