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- Solve the following differential equations and provide general solutions of y(x).

1 dy _ (¥*-1)

[l == =3 (5%)
d
(d) (x+ l)zd—z +3xy + 3y = e* (5%)
dy _ 2xyS-y? ]
(c) dx 4y?-3x2y%+y2cosy (5%)
d?y dy
(d) 2% 22— 5x—=+9y =45 (5%)
. Find the series solution for the following differential equation about x=0.
2d% dy B i
% m+4x&;+(2—3x =i, (10%)
. Use the Laplace transform to solve the problem
d?x dx
F+4E+4x =4u(t—2),
where x(0) = 1, x'(0) = —2,and u(t) is the unit step function. (10%)
. Suppose the matrix
-3 4 2
A=|1 0 -1f.
-5 6 B
(a) Find the determinant of 4 and obtain the inverse matrix A~? (5%)
(b) Estimate the eigenvalues and eigenvectors of A. (5%)

. (a) Evaluate Ic 3x2y%dx + (2x3y — 3y?*)dy when C is givenby y = 3x* —

7x? — 5x from (0,0) to (2,10). (5%)
(b) Evaluate ffs F-AdS where F = (x2 +e”tan"12)% + (x + 2y)%y —

(8yz+ x7)Z and S is the surface of the region in the first octant bounded by
z=1—=2% z2=2-—9. (5%)
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(c) Find the Fourier series of f(x) = [‘% 0ﬁ$<xx<<7r0 in the interval (—m, ).

(5%)

6. Consider the regular Sturm-Liouville problem:

A
1+x2

cf_x[(l +x)y'1+——=y=0, y(0)=0, y(1)=0

Find the eigenvalues and eigenfuncitons fo the boundary value problem. Hint: Let

= tan @ and then use the Chain Rule. (10%)

7. Solve the partial differential equation:
0%u  20u _0d°u

arz-[';ar—ﬁ, 0<r<1, >0

given that u(r,t) isbounded at r = 0, and g_u =0 forts
Tlr=1
Hint: Let v(r,t) = ru(r,t) and solve v(r,t) first. (10%)
8. (a) Find all (complex) values of cos™+/5. (5%)

2z
(b) Evaluate ¢, zé?dz where C: |z| =1 isaclosed contour, oriented

counterclockwise. (5%)

w  2x%41

(c) Evaluate the Cauchy principal value of [~ ———— (5%)



