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(1) (10%) Find the derivative of /x1/2 4 /3 sin .

(2) (10%) Evaluate the integral [~ [ [* (2% — 2zy) exp] —Q}drdydz where
Q= 3z* + 29° + 2% + 2y,
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(3) (15%) Evaluate lim,_.q

(4) (15%) Let the curves ) and % are given by (z.y) = (t%, Vt? +t*) and
(z,u) = (t%,0) respectively. Find the area between these two curves from
t=0tot=2.

(5) (20%) Let A and B be defined by

1 1 1 o 3 3
A= 2 2 1 | B=|-2 5 &
-1 1 -3 —4 -3 -1

(a) Find the rank of A and E, respectively.
(b} Show that the column space of B 15 a subspace of the column space of

A.

(6) (15%) Show that AT AB = 0 if and only if AB = 0 for any matrices 4 and
B such that the multiplications are defined.

(7) (15%) Let A be a k x k nonsingular matrix, @ be a &k x 1 vector, and

e be a scalar such that ¢ > (@)7A(@) = 0. Show that the matrix B =

(@) (@)" /e is nonsingular.




