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1. Find the general solution of the inhomogeneous ordinary differential equation

Y'(x)+ y(x)=xcosx (15%)

2. Evaluate the determinant, and find the inverse matrix of matrix A

i 210 0
310 0
A= (10%)
001 2
00 4 -1

3. If the Laplace transform of function f(t) is F(s), i.e. F(s) = L{f(t)},
(a) Show that

L faydn == [ a-e) s d (6%)

(b) Evaluate

] < (9%)
! U

4.  Find a unit vector norm to the surface S given by z=x’y’ +y -2
at the point (0,0,2). (10%)

5. Let f(x,y,z) =x’¢”* . Compute the rate of change of f in the direction
v=(1,1,1) at point (1,0,0). (10%)

6. Evaluate the integral .[F odS where vector F=x i+yj+3k
and where S is the surface of the unit sphere x*+ y* +z>=1. (10%)

7. Evaluate the integral

[ ax (a>0) (15%)

o 1-x*

8. Find the time-dependent temperature distribution u(r,6,¢) in a semicircular plate

0<r<1, 08 <7, given that the straight edge of the plate formed by 0<r <1, d=0and =7
is insulated, the semicircular boundary is maintained at zero temperature, and the initial temperature
distribution is u(r,8,0)=(1—-r)cosé. (15%)
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