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EE AR HARET TS

LoLet Fla,y,z) =3y —y* + 2% Let P =(1,0,3) and Q = (7,2,0). (10%)

(2) Find a unit vector ug snch that (e, y, z) increases most vapidly as on leaves from P in the
direction uy. Why?

b) Let uz be a unit vector in Lhe direction from 2 to Q. Find the directional derivative Dy, F(P).
. . . . . 3 2
Is £ increasing or decreasing the instant one leaves from P going toward Q7

2. Find the surface area and the volume of the ellipsoid( #§ 8K ) obtained by revolving an ellipse

a? oy . o
= + 7 = | aboul thie xz-axis. _ (10%)
3. Find the lollowing values, il exist. : (20%)
(a) / yle Vidy (b) lins‘(l — 4%
0 e

(¢) /“l 22 (1 - :172)%)'(1::: (d) / V9 —datde

) . ’ . Y ko . )
4. Tor the given power scries Z 7;—(;1: = ¢}, fiad the iaterval of convergence. (5%)
k=t
L]
5. Determine whether the following statements are true or false. (5%)

(a) A couditionally convergent serics may diverges.

X 00 Rad 00
(b) 16D (ar + by) converges, then Z (e +be) =) ar+ Z by.

k=1 k=1 k=) k=1
(¢) Let py = |“—Lil-| If lim py = 0, then § g converges.

7 k—oo k=1

> - .
() I " ax converges absolutely, then Y~ @x? conveiges.

k=1 k=1

() If Taylot’s series of f(x) converges, then il converges to f(x).
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6. Letl (10"())
0 1 1 - 1
(= I 0 — 1 1
. a= 1 - | 0 1
-1 1 i 0

Determine an orthogonal matrix 1" and a diagoual matrix B such that B =T-'AT.

7. Let A be a square matrix. If a matrix X such that AXA = A, then this X is called a generalized

inverse of A. 11 A satisfies (A — 1) = A — [, Find a generalized inverse of A. (5%)
8. Let S be the set of all real 2 x 2 symunelric matrices. (15%)

(a) Is S a vector space? Il yes, lind a basis for 8.

(b) Show that tr is a linear transformation from $ Lo the real numbers, where (r(A) = lrace of A.
And find the mall space of 1r, ‘

(c) For A, B €S, does < A, B >= lr(AB) define an inner product on 57 Justily your answer.

9. Let f be the bilinear form on £? defined by (10%)

J(x1,22)- (1, 92)) = 2eagy = 3wy, + gy
(a) Find the matrix A of f in the basis {u, = (L,0),u2 = (1, 1)}.
(b) Find the matrix B of [ in the basis {vr =(2,1),v2 = (1,-1)).

(¢) Find the transition matrix P from the basis {ui} to the basis {v;}, and verify the equation which
stales the relation between A, B and P,

10. Let A be a symmetric positive definite matrix and let @, y denote n x | vectors. - (10%)
(a) Show that

)2
' AN = sup -(-J'—y—)—
v y'Ay

(b) Use part (a) to show that if A, and A, are symanietric positive definite matrices and 0 < o < |
then

(A 4+ (1 = a)A) ™ S aA] + (1 - a)A7,

where A < B means A — B is posilive semi-definite.




