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1. Find the solution of the following non-homogeneous linear systems (10%)

y; =4y,
v, =ay, + 2162 O =3 %.0=1
2. Find a general solution of the non-homogeneous equation (10%)
(a)y"+2y'+y=e"" cosx
(b) X2y" —4xy' +6y = 21x*

3. Solve the given initial value problem (10%)

y'+3y'+2y=1-u(t-1), y(0)=0, y'(0)=1

1 00 0O 1 21 2 1
2 2 0 0O 0 2 3 3 2
4. Given A=13 1 3 0 0, B=/0 0 3 1 2, Find: det(AB), (5%)
1 21 40 0 00 1 3
21111 0O 00 0 4

5. Reduce to principal axes. Express [X, X,]' in terms of the new variable. (Show the details),

(10%)
X —BX,X, +17X5 =72
6. Given A:E _32}, Find cos(A), (10%)
7. Find the directional derivative of f at P in the direction of a,
where f=e*cosy, P:(2, x, 0), a=2i+3j, (10%)
8. (General Solution) Solve (15%)

y" + Wy =r(t)

2
where r(t)=tz, —r<t<m r{t+2x)=r(t), ‘W‘;tO, 1, 2,.
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9. Solve: (10%)

e

o’u(x, t) _,0%u(x, t)
— =a —
ot OX
, where a 1s constant.
u, (0, t)y=u, (¢, t)=u(x, 0)=0
u(x, 0)=e"’

10. Solve: (10%)

(a) ——dx =7?
X" +1

o — ©

@ OO

3X + 2
> dx
._wx(x—4)(x +9)

=7?

(b)
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