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Do all problems in detail.

(1)
(a) [10%)] Evaluate f§° e~ cos at df for a,5 > 0.
(b) [10%)] Evaluate f§' f; e dz dy.

(2)
oo R n2+1!

(a) [15%)] Determine convergency of the series X702 Ty
(b) [10%)] Find the interval of convergence of the power series 02, (7,(}.%(15—)::

(3)

(a) [10%)] Find the points on the sphere z* + y? + 2% = 1 closest to and
farthest from the point (1,2,1).
(b) {10%] Evaluate [N A bt \/x"—;? dz dy dz.

@)
(a) [10%] Is the vector field f(z,y) = (422 — 4y*,Iny — 8zy) conservative?
(b) [15%] A particle is moving along the parabola y = 2% 4+ 1 — 1 subject to
the vector field given as in (a). Find the work done in moving from the
point (=1, ~1) to the point (4, e) if forces are measured in newtons and
distances are measured in meters?
() [10%)] Evaluate the surface integral [ o (sinz + 2 — 22%) do where ) is

the part of the surface z = a? lying over {(z,y) 1 —7 <z <7m0<y < 1}.
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1. (154) M@ FAIB 2 744

1 + 2z — 2y + za + 3zs = 1
271 + 53y — 3z3 - T4 + 2x5 = 2
—3z; — B8zy + 6z — x4 — Bz5s = 1
1 + 2rg — T3 — 3$4 - 3395 =1
52, + z3 + Tz — 2434 + 8zs = 2

3. (155) 7 & —(ME? ke 4% $ #(orthogonal matrix) 7} HHY = X R EY =
3X.

3. (154)%3X2 +2Y2 4327 - 2XV — oVZ AX4+Y2+ 2P =12 RABRNPMAE (%
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4 (155) £ERX(2), Xa(t), Xa(t) R

Xi = Xl - Xg - X3
Xé = -X1+X2— X3
X, = X1 - Xo+ X3

where X/ denote the derivative of X;.
5. (204 L1, o ABERLES  Bfiz MXAAXHAG AT M :
(1) &#HL, HHEHR gk 2k dho i 2 A & SR LA 7 F ik, ok LA,
Egat, Hk A L aM M
(2) £8L FAFHL B2 A KA RS 7 FRE, HH B LA ER
55, R A
6. (204) We denote the determinant of X by detX, and trace of X by traceX for all
X € My(R). Suppose that P, Q € M,(R) is similar.
# A :
{a) P,@ Zcharacteristic polynomial 5448 F].
(b) P,Q Zeigenvalue 478 F}.
(c) detP =dei.
(d) traceP =trace(.
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