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. (a)Consider y'=4dy+g [Note:y,g arevectors;, A represents a maxtrix |

" is the homogeneous solution foi above system and y y  are its basis

of solution vectors. Then, y =Y()c,and Y()=[y o y( "1 is the

fundamental matrix. If a particular solution of this nonhomogeneous

system is  y'”

Set y'” =¥ (H)u(r)

pp—

f

Prove u =Y g (so-called Method of Variation of Parameters)

E— —

(b) Solve the following system by thec Method of Variation of Parameters

Yy =Y, +t
V, =y —3
(25%)
2. Let f=e*+yz. Compute the rate of change of f in the direction of unit vector
(lf*s‘frg, 1_;"":,-,5? , 1;’1,:5) at the point (1, -1, 1). (13%)

3. Let F(x,y,z)=xityj+zk. Evaluate the integral of F along the followings path

c(t)=(cost, sint, t), 0Lt L 4. (12%)

4. Solve the diffusion equation

25224 ou
a”—=-—— for O<x<L, t>0
OX Ot

subject to the boundary conditions

ou(0,t) 0
OX

, u(L,ty=u, for t>0,

and the initial condition

u(x,0)= f(x) for O0<x<L. (13%)
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5. Use the residue theorem to evaluate the integral

o 2
X
j - dx . (12%)
o x +1
6.  Use an appropriate infinite series method about x=0 to find two solutions of the

given differential equation.

xy"-(x+2)y'(x)+2y(x)=0
(13%)

7. Use Laplace transform to solve the given equation.

f@0)=3+[ f(z)cos2(t-7)dr (12%)
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Function 1(t) Laplace transform F(s)
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f'(t) | sF(s)- 1(0)
" (t) s°F(s) - s f(0) — £'(0)
" | = l
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