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C(15%) Letuy = (1,1,1)",up = (1,2,2)T,uz = (2,3,4)7.
(a) (10%) Find the transition matrix corresponding to the change of basis
from [eq, e2, €3] to [uq, ug, ug).

(b) (5%) Find the coordinates of (2,3,2)" with respect to [uy, uy, us).

)

. {(15%) Let A be a2 x 2 matrix, and let L be the linear operator defined by
L(x) = Ax

Show that
(a) (10%) L maps R? onto the column space of A.
(b) (5%) If A is nonsingular, then L maps R? onto R

(8]

. {1G0%) Solve the initial-value problem

2y’ —5zy +10y =0, y(1)=1, ¢'(1)=0.

I~

. {10%) Find a general solution of

2N I D <t <o
Y=g 1 [ YT g 7™ '

5. Let v=23i+ (y+2)% + xyzk,w = (x—y)zi +3zj +2yxk  (Assume the

coordinate system to be right-handed whenever this is essential.)
Find

(a) grad (divw) v (10%)

(b} div (curl{ v+ w)) (10%)

6. Assume the external force to be sinusoidal, say, P = Apsin wt. Show that
P ] oo . nmnx
—= Asinwt = Z k,(t)sin—
P n=1 L
Where k,(t) = (24/nm)(1 — cosnm)sinwt ; consequently k, = 0(n even) ,
and k, = (24/nn)sinwt(n odd). (10%)

7. Let w=f(x,y,z), and let z = g(x,y) represent a surface S in space. Then on S,
the function becomes w(x,y) = f[x,v, g(x, v)] |
Show that its partial derivatives are obtained from
oW _of ordg W _of ofdg
Ix Ox 0zox’ dy a8y dzdy
Apply this to f=x3+y* +22 g=x%+y? and check by substitution and
direct differentiation. (20%)



