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1. (20%) Solve the following ODEs.
(@) y' = (2x+y)* =7, y(0)=0. (10%)
(b) yll_2y1+y — 35x3/26x. (10%)

2, 0<r<77 (A)=%
0, t>7/ y(7)=2-+2

2. (15%) Solve y"+y= by using the Laplace transform.

3. (15 %) Tank T} in Fig. 1 initially contains 300 gal of water in which 150 Ib of salt are dissolved. Tank
T»initially contains 200 gal of pure water. Liquid is pumped through the system as indicated, and the
mixtures are kept uniform by stirring. Find the amounts of salt y;(2) and y,(¢) in T; and T>, respectively.

Water,
8 gal/min

4 gal/mm

Mixture,

12 gal/min ’ 3 gal/mm

e
)

Fig. 1

4. (15%) Multiple choice problem. Suppose & is an X 1 matrix with rank n. In the following statements,
which ones are true?

(a) A is a singular matrix.

(b) det(&) =0.

(¢) The nullity of & is n.

(d) The column rank of & is n.

(e) Ax = © has only a trivial solution x = &,
(f) Ax = b has an unique solution x = AT,
(g) The column vectors are linearly dependent.
(h) The row vectors of & span R®.,

(i) A is diagonalizable.

5. (15%) Compute the flux of a liquid through the surface S: £* + 3% = 4, |z} < 2, where the velocity
field is F = [sin{(x),cos{x}, cos{z}] (Hint: Divergence theorem of Gauss)

6. (20%) The vibrating string can be modeled by one-dimensional wave equation Z ==t ;:—3" Consider
a plastic string of length L = 7 with fixed ends and &* = 1. It initially has zero displacement and the
following velocity: -

g u,(x,0) =001z, ¥0<x<in

1, {x0) = _ N :

z\ut{x,ﬂ”.} Uﬂi{n' —x3, I PELS Lx=<w

Find the displacement w{x, £} of the string.




