BRI REST NP E R LG £ A R L H % (|H
WAt 366 RAT MEHBR BE - m

AREETTLGENER: TEE - (TS (BeEEfigE)

Please write down all your work.

1. Find the following indefinite integrals. (10%)

(a) /(2:1:2 —z)tan"!z dz (b) /T\/T—;z——=z2 dz

- 2. Determine the following integrals converge or diverge. (10%)
00 o0 2
(x—2)Inz / (z* -4z +7)

(a) ‘/:; T dz (b) 5 (:z:2 n 6)2 dx

3. Find the following limits. (20%)
. sin(z*) — 2% cos(z?) . 5
(a) i]_% 2 (@ 1= 229) (b) z_lir_noo *+r+2x
2 _. z2
, sinnz . J, sintdt

() m | (d) Jimg =
4. Find the exact value of the following series. (10%)

()in(n——-l) (b)l—l 11 L

YTy 274217 8.3 164
5. Provethat for0<z <1, - (10%)

1—- In(1
=< a( _“;x)<1.
142 sin” "z
6. Evaluate (10%)
1 pq/3-342 s g
/ / e = dxdy.
0 J—4/3-3y?
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7. Suppose ¢1, q2, 43, g4 are orthonormal vectors in R, Let A = [q; ¢2 ¢3 g4),

B=|g1+¢ q2+g3 g5 +q1 ¢4 +q1] and C = [¢2 ¢3 g4 ¢1]. Find all possible values
for the 4 by 4 determinants detA, detB, and detA x detC. (10%)

8. Suppose A is a 5 by 3 matrix and Az is never zero (except when z is the zero vector).

(a) What can you say about the column of A?

(b) Show that AT A is invertible.

(c) Show that B = (AT A)~1AT is a one-sided inversive of A, but not a 2-sided
inverse of A. (10%)

9. If A is 3 by 3 symmetric positive definite, then Ag; = Aig; with eigenvalues A; and

orthonormal einenvectors ¢;. Suppose Z = ¢1¢; + ¢2¢2 + c3qs. Assume A; < Ay < As.
What ¢’s will make the ratio 7 Az /2Tz as large as possible? What is the maximum
of the ratio zT Az /zTx? (10%)




